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Vodel of Milwaukee 200 M.G.D. Filtration Plant—Now Under Construction. (Alvord, Burdick & Howson, Engineers; Joseph P. Schwada, City Engineer] 
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Recent installation 

of Super-de Lavaud 

Pipe at Pensauken, 
New Jersey 


270-year-old main in France 
still transports water—a 500- 
year-old temple roof in China still 
sheds rain — both are cast iron. 


The passing centuries which have 


proved cast iron’s effective resis- 
tance to rust have also witnessed 
great advances in the manufacture 
of cast iron pipe. The Super-de 
Lavaud Process, developed and 
patented by this Company, is the 
first commercially practicable 


U.S. SUPER- de LAVAUD PIPE 


CAST WITHOUT CHILL IN A. METAL MOLD 
UNITED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J. 


Foundries and Sales Offices throughout the United States 


AY EAN Gab 
RESISTANCE 
DOUBLED. 


he, 


et 
ed 
y 


method of producing unchilled 
gray iron castings in a metal mold. 
Super-de Lavaud Pipe with doub- 
led impact strength, cast without 
chillin a metal mold, was publicly 
announced in February 1934. In 
December 1935, with nearly 9 
million feet installed, evidence is 
overwhelming to the effect that 
Super-de Lavaud is a stronger, 
tougher, more ductile pipe. Ask 
for descriptive literature. 
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Centrifugally cast in a metal mold without chill 
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WATER WORKS & SEWERAGE 


L. H. ENSLOW, 


Editor 


FUTURE ARTICLES 
To Appear in the Next 
and Subsequent Issues 


“Developments in Water Supply and 
Purification’’—constitutes the annual re- 
view of developments during the past 
year in the water supply field. The re- 
viewer is Professor Lewis V. Carpenter, 
until recently at the University of West 
Virginia and now Professor of Sanitary 
Engineering at New York University. 


Vol. LXXXIl, 





“Developments in ‘Sewerage and Sewer- 
age Treatment’’—by Samuel A. Greeley, 
well known Consulting Engineer of Chi- 
eago, which will appear in February, 
constitutes a review of progress in sew- 
erage and sewage treatment during the 
year 1935. 

“specifications for Filtering Materials’’— 
will be discussed from the standpoint of 
basic requirements by John R. Baylis. 
He will present a set of suggested speci- 
fications which have been drawn from 
knowledge gained during several years 
of experimentation at the Chicago Ex- 
perimental Filtration Plant, plus ob- 
servations elsewhere. 





“Practical Problems in Water Distribu- 
tion”’—by E . Breitkrentz of Los 
Angeles, samitnaies a discussion of ex- 
periences in construction, repair and 
opperation problems in the Los Angeles 
Water Department. 
“Some Practical Aspects of Chlorine 
Handling’’—by Chris F. Bingham, Supt. 
of Filtration, Richmond, Va., sets forth 
many operating experiences and _ im- 
provements of high practical value in 
chlorine handling and the maintenance, 
the operation of chlorinating equipment, 
and in chlorinating procedures. 





Milwaukee's Water Purification Plant... . 


By L. R. HOWSON 
Of Alvord, Burdick & Hawson, Engineers, Chicago 


Virginia Section A.W.W.A. Holds Outstanding Meeting... .. 


By ROBERT CRAMER, JR. 
Of Robert Cramer & Sons, Engineers, Milwaukee, Wis. 


An Improved Method Rating and Sampling Wells. . . 
By PAUL F. HOWARD 
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The Menomonee Falls, Wis., Activated Sludge Sewage Treatment 
Plant _.. 
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——— Of Whitman and Howard, Engineers, Boston, Mass. 


“The Odeeometer—Its Place in Control 
ef the Activated Sludge Process’’—by 
Professor L. H. Kessler of the Univer- 
sity of Wisconsin, will describe the basic 
principles of the interesting ‘‘Odeeo- 
meter’’ (Oxygen Demand Meter) and its 
applications in quickly revealing oxygen 
balance and facilitating economical 
control of the activated sludge process. 


A Modern Turbidmeter. ._. 
By GRANT LAUGHLIN 


— Filtration Equipment Corpn., New York, N. Y. 


“Seale and Corrosion Control in Aqueous 
Systems’’—is to be dealt with by D. W. 
Haering, Chemical Engineer of Chicago, 
Til. The most effective modern water 
corrosion control practices and the ap- 
plication of corrosion inhibitors will be 
discussed. 


“Methods of Treating “Milk Wastes and 
Milk Products Wastes’’—by L. F. War- 
rick, State Sanitary Engineer of Wis- 
consin, describes practical methods 
utilized in treating milk wastes in Wis- 
consin, the results secured and costs. 
“Determining the Required pH in Cor- 
rosion Control’’—by Philip L. Mc- 
Laughlin, San. Engr.-Chemist, West 
Virginia Water Service Co., reveals a 
procedure effectively used to determine 
the proper and economical pH adjust- 
ment of waters of varying alkalinity in 
the control of corrosion. 


“Garbage Disposal via Sewage Treat- 
ment’’—is a subject of considerable cur- 
rent interest. Cecil K. Calvert, Engi- 
neer-Manager of Waste Disposal Plants. 
Indianapolis, Ind., will disclose the re- 
sults of large scale experiments, where- 
in ground or shredded garbage has been 
put through the Indianapolis Activated 
Sludge plant in varying quantities. The 
disclosures from this pioneering test are 
both interesting and illuminating. 





Short Schools and Licensing. 


By EDW. S. HOPKINS 
Prin. Sanitary Chemist, Montebello Filters, Baltimore, Md. 


The Patent Situation in Sewage Treatment. . 


By PAUL HANSEN 
Greeley and Hansen, Engineers, Chicago 
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Joint Convention N. C. Section A.W.W.A. and N. C. Sewage 
Works Association 
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Taxpa yers 


@ @ e@and the method of handling 
sewage sludge that is obso- 
lete soon after it is installed 
is sure one pale pachyderm. 


Are you planning to install a modern sewage treat- 
ing plant? If so, how are you going to dewater the 
sludge produced? You have a choice of two methods. 
One is by drying beds, open or covered; the other is 
by the Oliver Continuous Mechanical Sludge De- 
waterer. On the matter of costs, there is little to 
choose between them. But there is a gap as wide as 
the ocean on the important matter of potential 
obsolescence. 


The Mechanical Sludge Dewaterer is not only accepted 
today as a proved method of sludge dewatering but 





NEW YORK CHICAGO 


33 W. 42nd Street 


221 N. La Salle St. 
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it is steadily increasing in the preference given it by 
far-sighted engineers and municipal officials. It is 
modern today and will be modern for years to come 
because it is compact and easily housed. It eliminates 
every nuisance factor and is entirely unaffected by 
weather conditions. It is so flexible as to handle eas- 
ily changes in sludge conditions. 


The Oliver Mechanical Sludge Dewaterer won't be 
any white elephant on your hands—next year or for 
years to come. 


SAN FRANCISCO 
351 California St. 





All 


GA 





I 


NEV 
230 





Water Works and Sewerage—December, 1935 S 
os CONTROL a adie 


| AIR SPEED TURN AND BANK DIRECTIONAL COMPASS ARTIFICIAL RATE OF CLIMB 
| INDICATOR INDICATOR GYRO HORIZON INDICATOR 


ae s 
s / 
of 
__ fs FUEL PRESSURE 


GAUGES 










AIR TEMPERATURE 





RETRACTABLE 
WHEEL INDICATOR OIL PRESSURE 


GAUGES 


SSS ee 


THERMOCOUPLE 


AND SELECTOR OlL TEMPERATURE 


GAUGES 


SEES SEI 


PRIMER AMMETER 


vi : ‘ , (a 5B 3G xt | 
SELECTOR x . ae SWITCH BANK | 
~. t et - . a i 
oS AL? > =_\ h 
GASOLINE GAUGES ie = Nay TACHOMETERS 
: . ; = 3 : i 
. - a it 
awe / 53 CLOCK i 
RHEOSTATS 
FOR LIGHTS h 
RADIO it 
VOLUME CONTROLS 
ENGINE 
5 ‘ TUNING DIAL 
PRESSURE PROPELLER PITCH GASOLINE TANK ELEVATOR FLAP 
SENSITIVE ALTIMETER Gauce THROTTLES CONTROLS SELECTORS ADJUSTMENTS 











Thru the courtesy of the United Air Lines. 


With Confidence 


This instrument panel of the Boeing 247D, used by the United Air Lines, is the latest word in 
the navigational and engine instruments and includes every instrument available today to aid the 
pilot in determining the condition of his equipment and in aiding him to reach his destination re- 


gardless of weather conditions. 


* 


N the field of water purification, especially having reference to taste and odor 
treatment, the plant operator has the same opportunity as given in the above 
illustration through the use of NUCHAR Activated Carbon. 


Tastes and odors are removed by physical adsorption because NUCHAR, being 
insoluble in water, is not passed on to the consumer as are other means of chemical 
treatment. 

Your responsibility to the consumer is to deliver the best water possible and 
free from tastes—this is readily done with NUCHAR Activated Carbon. 





INDUSTRIAL CHEMICAL SALES CO. INC. 


NEW YORK, N. Y. CLEVELAND, OHIO CHICAGO, ILL. 
230 PARK AVENUE 418 SCHOFIELD BLDG. 205 W. WACKER DR. 


Please mention WATER WoRKS AND SEWERAGE—it helps. 
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INSTALLATIONS MAKE A 


FREEPORT, N. Y. GARDEN CITY, N. Y. 
STRATFORD, CONN. P R O c I 
DAYTON, OHIO NORWALK, OHIO 
HAZLET, N. J. 
(Comm’‘! Fertilizer Plant) 


on your Sludge 
with the 


ROYER 
DISINTEGRATOR 


Many cities and towns are actually mak- 
ing a profit by using a Royer Sludge Dis- 
integrator, to prepare sludge sold as com- 
post. Let us tell you the facts. 


ROYER FOUNDRY & MACH. CO. 


and many other places. 





ee 158 PRINGLE ST. KINGSTON, PA. 
Other models gasoline Meer ewe CG. WIGLEY, Sole Rep. Oo RE 
oF aan Sore. 3108 Atlantic Avenue : Atlantic City, N. J. 








Why have engineers selected these boilers 





IDEAL 


for the most modern 


SEWAGE DISPOSAL PLANTS? 


@ There’s good reason for the preference engineers have 
shown for Ideal Gas Boilers. They are designed especially for 
use with sewage gas. Their burners are correctly designed 


and especially adapted for the purpose. The sections are care- 
fully ground to provide gas-tight metal to metal joints. The 


All controls centered = entire assembly is completely insulated and jacketed. 
in this ee Notice the modernization recently effected by the elimination 
SINGLE VALVE of cumbersome control equipment. Gas control is centered in 
a single valve. All controls are admirably suited for digestion 
tank requirements, Gas flow may be throttled at any tempera- 
ture or pressure to any pre-determined minimum. Thermostatic 
pilot, vitreous enamel draft diverter, gas pressure governor, 
low water cut-off on steam boilers, and limit control are standard 
equipment. Hot water boilers up to 252,000 BTU output rating 
are shipped with sections completely assembled. 
Further details and specifications on the complete line of 












27 SIZES, from the smallest 
to the world’s largest . . . 


boilers available on request. 


AMERICAN GAS PRODUCTS CORPORATION 
DIV (MERICAN RADIATOR (¢ MPAN Y 


{OWEST 4 TREE 
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FERRIC CHLORIDE 


(ANHYDROUS AND LIQUID) 





The future trend in sewage treatment is chemical 
precipitation in conjunction with sludge dewater- 
ing on vacuum filters with Ferric Chloride as 
the precipitating and conditioning agent. 


HERE ARE THE REASONS 


Chemical precipitation with Fer- 
rie Chloride is a process which is: 
Easily controlled and suitable for practically 
every type of sewage 


Very flexible as regards the degree of 
treatment 


Economical in installation and operating costs 


Sludge conditioning with Ferrie 
Chloride is a process which is: 
Independent of weather conditions 

Relatively free from odors 


Conserving in space and labor 
* 


The Pennsylvania Salt Manufacturing Company offers a complete Ferric 
Chloride Service. Tank cars of Liquid Ferrie Chloride for plants 
with railroad sidings, Anhydrous Ferric Chloride for plants without 
railroad sidings. 


Anhydrous Ferric Chloride comes in powder form. It is packed in air- 
tight, non-returnable steel drums... Is instantly soluble... And can 
be stored indefinitely without deterioration or liquefaction. 


Write Today For information on the Application of Ferric 
Chloride ... How and Where to Use It. 















PENNSYLVANIA 
SAL MFG CO. 


EXECUTIVE OFFICES, WIDENER BLDG., PHILADELPHIA, PA. 
Branch Sales Offices: New York—Chicago—St. Louis—Pittsburgh—Tacoma—Wyandotte 





Do you mention WATER WORKS AND SEWERAGE? Please do. 
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ANTHRAFILT- 


for a higher percentage removal 
of bacteria and turbidity 
® 


Anthrafilt, by actual test, removes a higher 
percentage of bacteria and turbidity than sand 
of the same size, permitting a coarser filter 
bed with all the attendant advantages. 


Specific gravity |.50—only 55% as heavy as 
sand—greater bed expansion. Attrition losses 
practically negligible. 


Write for further information and samples. 
No obligation. 


s 
THE HUDSON COAL CO. | 


SCRANTON, P 


G. B. FILLMORE 
General Sales Agent \ 
\ 


Dependable Always 


Joint your cast iron bell and spigot 


water mains with dependable self- 
caulking Hydro-Tite. 


Tight—strong and flexible. .Used 
on thousands of miles of pipe. In 





service more than 22 years without 
a failure anywhere. 


Write for information or demonstration. 


heen 


a pans 
HYDRO-TITE 
=, Bean, Baa, BBN HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 60 Church Street, New York, N. Y 
General Offices and Works: West Medford Station, Bostcn, Mass. 





Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 
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Sd new LINK-BELT 


SLUDGE REMOVAL UNIT 





Combines the operating advantages of the STRAIGHTLINE 
Collector with the low construction cost of the round tank. 


The CTRCULINE Collector has these unique features: 


Positive removal of sludge in a short period of time. 
Positive scum removal with a minimum of moisture. 
Positive drive at the circumference of the tank. 
Slow circumferential speed. 

Let us tell you more about it. Address nearest office. 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 West Hunting Park Avenue CHICAGO .. . . 300 West Pershing Road 
LOS ANGELES, 361 S. Anderson St. Offices in Principal Cities TORONTO, Eastern Ave. & Leslie St. 


5509 


LINK-BELT 


SCREENS © COLLECTORS @ AERATORS ¢ GRIT CHAMBERS ¢@ DISTRIBUTORS 


When writing to advertisers please mention WATER WorRKs AND SEWERAGE—Thank you. 
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ORINDA, CALIFORNIA 


CHRONOFLO INSTRUMENTS shown on the Orinda filter plant 
panel: 





record water level at East Portal of Claremont Tunnel; 
record water level at West Portal of Claremont Tunnel; 
record and totalize filter effluent; and 

record and totalize wash water Sion. 


By bringing complete information from points nearby and 
far away, to the operator, Chronoflo pot cc 5 more efficient 
operation possible. Troubles are foreseen and avoided. Dis. 
tance makes no difference to Chronoflo. 


Chronoflo exemplifies how Builders Iron Foundry has con. 
sistently kept water works metering and controlling equip- 
ment in step with other improvements in plant operation, 


Consultation invited on your metering or controlling prob. 
lems. 





FOLLOW THE 
BUILDERS CAMERAMAN 


as month by -month he 
shows views of interesting 
installations. 
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BUILDERS IRON FOUNDRY -rovivence-net 


Bulletin 260 — Venturi Meters for Main Pipe Lines Bulletin 273—Chronoflo Telemetering System, transmitting flow, pressure, 
Bulletin 232 — Venturi Direct Acting Controllers or level measurements for “hundreds of feet or hundreds of miles.” 





























HIGHEST QUALITY CASTINGS plus 


QUICK DELIVERIES 


—spell economy on any job!—For 
more than 50 years “Lynchburg” 
has been famed for it’s high quality 
castings, and it’s unusually quick 
deliveries—Many so-called “Spe- 
cials” in other foundries are every 
day routine at “Lynchburg.”— 
“Lynchburg Service” insures you 
against expensive delays. 





Bell and Spigot Pipe and Fittings 
From 4” to 54” 


Cast Iron poe A Pipe 
From 3” to 


Cast Iron Flanged Fittings and 
Flanges from 1” to 84” 


de Lavaud Centrifugal 
Cast-Iron Pipe 


LYNCHBURG 
FOUNDRY COMPANY 


General Office, LYNCHBURG, VA. 
Peoples Gas Bldg., 50 Broad St., 
60x42x42. Chicago, Ill. New York, N. Y. 
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AMERICA’S INDUSTRIES I~: ol tm 
FIND CRANE STOCKS 


3 5 




























e@ Crane service in valves, fittings, 
r and piping is a localized service. Within 
24 hours of every factory in the United 








: States, and within one to two hours of a 
) great majority of them, complete stocks of — 
Crane valves and fittings are available. Crane 465'!/2 Standard lron 
The Crane line is extensive, capable of oS <. and Y. Gate Valve 
answering the daily requirements of the ™ A nes SI EY ; 
) 209,3 18 industrial establishments within the | A standard weight of valve so far as pressure 
service areas where Crane stocks are carried. ruling ts Sonetrnels, Ret S aemnies © Sige Slee. 


of safety as a guarantee of long service life. 


Crane materials will help you solve any 2 Disc guides insure true and easy movement of 
stad the disc and prevent operating wear of the 

piping problem. If ex- seat faces. | 

. . . . . i 

tensive modernization 3 Brass to brass seating surfaces are of ahigh | 


grade material containing at least 85% copper. 


- contemplated, the 4 Well designed and carefully machined stem 


Crane Finance Plan threads wear well and operate easily. | 
5 The Crane line of Standard Iron Body Gate 
3 Valves is complete in types, sizes, end connec- 
the cost over a period tions, and trimming metals. | 


allows you to spread 





Re 


of years. 


wes . Cis epee = 


CRANE 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO, ILLINOIS °e NEW YORK: 23 W. 44TH ST. 
Branches and Sales Offices in One Hundred and Sixty Cities 


CRANE VALVES, FITTINGS AND PIPE FABRICATION 
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we have never tad a 
lo- complain about 


WVlalieson Product 0% tewice..’ 

















Hagerstown, Maryland, long 
a satisfied user of both 
Mathieson Chlorine and HTH 


T is only natural that water works 

officials, upon whose shoulders their 
communities place such heavy responsi- 
bility, should appreciate pure chemicals, 
trouble-free equipment and dependable 
deliveries. That they do appreciate these 
things and that they place their business 
accordingly is shown by the tribute to 
Mathieson Chemicals expressed by 
Albert Heard; 


“We have been continuous users of 


your products since 1914 when we first 
started buying our chlorine requirements 
from you,” writes Mr. Heard. “In that 
time we have never hadasingleoccasionto 
complain about your products or service.” 

“In the past three years we have added 
ammonia and HTH to the products we 
purchase from you. We have found HTH 
a useful product for cleaning filters... 
HTH is sprinkled on the sand and then 
rinsed through before putting the filter 
back in use. We also use it in the settling 
basin for algae treatment . . .” 





In hundreds of communities through- 
out the country, HTH is working 
effectively, either alone or in conjunc: 
tion with liquid chlorine, in a wide 
variety of sanitary jobs. These are de- 
scribed fully in a valuable 72-page book, 
“Hypo-Chlorination of Water,” which 
is available free of charge to municipal 
officials, Send for your copy today. 


The MATHIESON ALKALI WORKS (/nc.) 
60 East 42nd Street New York, N.Y. 


Soda Ash... Liquid Chlorine... Bicarbonate of Soda... 

HTHand HTH-15... Caustic Soda... Bleaching Powder 

... Ammonia, Anhydrous and Aqua... PH-Plus (Fused 
Alkali) . . . Solid Carbon Dioxide 


Water works at Smithsburg, Md., one of the two muni- 
cipal water plants supplying the City of Hagerstown. 


(Left) Albert Heard, Secretary of the Board of Water 
Commissioners, Hagerstown, Md. 


HTH is readily soluble and more than twice as con- 
centrated as ordinary chlorinated lime. It is not affected 
by weather conditions and retains its full strength for 
months. No special equipment needed. No returnable 
containers. Shipped in cases of one dozen 4-lb, cans 
and drums of 75 lbs. net. 
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Stem of drawn Ever- 


dur Rod, threaded 


Nut of Everdur, 
electrically welded 






Gate of hot rolled 
Everdur... 
a x 39” x Vd 

















, Bolts, nuts, wash. * 
ers —all Everdur 


THE AMERICAN BRASS COMPANY 
General Offtces: Waterbury, Connecticut 
Offices and Agencies in Principal Cities 
ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 





Considered Ideal 
for new Slide Gate 


ANACONDA COPPER & BRASS 







Its enviable record in sewage treatment 
led to the selection of Everdur Metal for' 
the non-rising stem slide gate illustrated. 
Seven sets with stands and hand wheels, 
and five of the hand-lifting type, have been 
installed in the Danbury, Connecticut, 
Sewage Treatment Works. 

Everdur was first used in sewage treat- 
ment in 1927, and has been found ideal 
for this service. This patented metal is a 
copper alloy—nearly all copper; yet it has 
the strength and physical properties, in- 
cluding weldability, of mild carbon steel. 
It is comparatively inert, resists many in- 
dustrial corrosive agents and will not crack 
from exposure. 

Everdur is being used for slide gates, 
weir plates, supporting bolts, baffle plates, 
screens and other metal parts exposed to 
sewage corrosion. The alloy is produced 
in all commercial forms and is easily fab- 
ricated by usual steel procedures. 

To date every sewage application of 
Everdur shows uniform excellent corro- 
sion resistance and every indication of per- 
manence. Its first cost is low, when its 
strength, ease of fabrication and long years 
of trouble-free service are considered. May 
we supply you with additional information 
about Everdur? 


Anacon pA 


from mihe to con 


EVERDUR METAL 
“Everdur” is a registered trade-mark, identifying 
products of The American Brass Company made from 
patented alloys of copper, silicon and other elements. 
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Curcace § 3632 miles of walter mains 
are 100% Cast Iron--- 





Chicago's Water Distribution Mains 


placed end-to-end would extend 
from the Pacific to the Atlantic 
and back to Chicago 





ORE than one-and-a-half million 
lengths of pipe—100% cast iron— 


Chicago cust iron water main in good condition 
after more than 80 years of continuous service 
distribute water to Chicago’s three -and - 





a-quarter million population. In airline Cast iron is the standard material for water 
distance these cast iron mains placed end- mains. Cast iron pipe costs less per service year 
to-end would reach from San Francisco to and least to maintain. Its useful life is more 
New York and back to Chicago. The rated than a century because of its effective resis- 
pumping capacity of Chicago’s system is tance to rust. It is the one ferrous metal pipe 
1,900,000,000 gallons. The maximum for water and gas mains, and for sewer con- 
amount of water pumped on one day was struction, that will not disintegrate from rust. 
1,280,000,000 gallons. For further information address The Cast 

The average percentage of cast iron pipe Iron Pipe Research Association, Thos. F. Wolfe, 


in the water distribution systems of the 15 Research Engineer, 1015 Peoples Gas Building, 
largest cities in the United States is 95.6%. Chicago, Illinois. 


CAST IRON PIPE 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 





TEAStuaARS 46. 
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Milwaukee 200 
Filtration Plant— 
Now Under Construction. 


MILWAUKEE’S WATER. 
PURIFICATION PLANT 


water filtration plant having a daily capacity of 
200,000,000 gallons, standard rating. Its comple- 
tion will climax many years of effort on the part of those 
entrusted with safeguarding the health of the people of 
Milwaukee to provide a more satisfactory water supply 
than has been possible with chlorination alone. 
Milwaukee is so located that Lake Michigan, the 
source of its water supply, must also receive its sewage. 
Since approximately 60 per cent of the city’s area is 
sewered on the “combined” system, overflows of sew- 
age are frequent. Pollution of lake water resembles 
smoke in the air, in that its direction, intensity and 
velocity are continually shifting. Occasionally and with- 
out warning, the water supply has been subjected to ob- 
jectionable tastes and odors, high bacterial counts and 
turbidity. The ability of chlorination alone to safeguard 
the quality of the supply has frequently been exceeded. 
In recent years Milwaukee has maintained a low typhoid 
death rate by using relatively heavy chlorination, but 
its deaths from gastroenteritis in children under two 
vears have not been reduced as in other cities such as 
Cleveland, Detroit and Buffalo where filtration plants 
have been built. 


Pe we City of Milwaukee has under construction a 


Historical 

In view of present day standards of sanitation and 
water supply engineering, it is interesting to note that 
the City of Milwaukee reached a population of 100,000 
people before a public water supply was provided. The 
question of a public water supply had been agitated prior 
to the Civil War but the plans made at that time (1857) 
did not materialize. In 1868 the city employed E. 5S. 
Chesbrough, then City Engineer of Chicago, to prepare 


*Alvord, Burdick & Howson, Engineers, Chicago. 


By L. R. HOWSON, C.E.* 


Chicago 


plans, specifications and estimates for the construction 
of a water works system: About three years later the 
Wisconsin legislature passed an act which adjusted the 
public debt and authorized the City of Milwaukee to 
construct and nianage a water works through a Board 
of Water Commissioners. In 1873 the construction 
was undertaken. 

The original plant drew water from an intake located 
approximately 2,100 ft. off shore in 18 ft. of water. The 
pumping equipment consisted of two pumps of 8 m.g.d. 
each which discharged into approximately 50 miles of 
distributing mains on which floated a 21,000,000 gallon 
reservoir. The total cost of the works was approxi- 
mately $1,900,000. 

The original 1,800 ft. intake which was located less 
than two miles north of the mouth of the Milwaukee 
River, into which most of the drainage of Milwaukee 
discharged, (Fig. 1) early became subject to contamina- 
tion. Accordingly in 1890 it was decided that a new 
and longer intake terminating in deeper water, was neces- 
sary. The new intake was located on the line of North 
Avenue extended; the first 3,100 ft. from shore was 
7\% ft. brick lined tunnel section which at the outer end 
divided into two lines of 5 ft. cast iron pipe, which ex- 
tended 5,000 ft. further into the lake. This intake termi- 
nated in 60 ft. depth of water, approximately three miles 
from the river’s mouth and 1% miles from shore. The 
construction of this intake was attended with great diff- 
culties and resulted in the loss of twenty lives. It re- 
quired five years to complete it. Water from this in- 
take was first used in September, 1895. The water from 
the new intake was much superior to that from the short 
intake but periodically and with increasing frequency, as 
time passed, Milwaukee suffered epidemics of water- 
borne diseases. This resulted in the employment of the 
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Fig. 1\—Location of Intakes and Filtration Plant 


special Milwaukee Sewerage Commission in 1911 com- 
posed of John W. Alvord, Harrison P. Eddy and the 
late George C. Whipple. The new Commission, although 
primarily charged with the study of Milwaukee’s sewage 
treatment problem, recognized the close relationship be- 
tween sewage treatment and the protection of the water 
supply. The Commission recommended, in addition to 
the installation of sewage treatment facilities, “that a 
filter plant be provided for the purification of the water 
supply, construction to be begun immediately.” Noth- 
ing, however, transpired with respect to the water supply 
as a result of this report. 

Peak water requirements having approached the ca- 
pacity of the North Point intake, it was decided to build 
a new and larger intake at a point more remote from 
pollution and the Linwood Avenue tunnel (Fig. 1) was 
finished in 1918. This tunnel is 12 ft. in diameter, ex- 
tends 6,565 ft. from shore and terminates in 67 ft. of 
water. The intake is approximately 414 miles distant 
from the mouth of the Milwaukee River. The tunnel is 
constructed from 80 to 150 ft. below the lake level. At 
the shore shaft it divides into two 9 ft. tunnels, one ex- 
tending to the new Riverside pumping station built on 
the Milwaukee River, approximately 11% miles inland, 
and the other to the old North Point pumping station. 

Since 1918, except for emergencies, all water has been 
drawn through the Linwood tunnel. The North Point 
intake tunnel is, however, maintained in operating con- 
dition and will be used for a short period during the con- 
struction of connections to the Linwood Avenue intake at 
the new filter plant. 

In 1920 Joseph W. Ellms, of Cleveland, was employed 
by the city to operate an experimental water filtration 
plant and to advise the city relative to the necessity for 
and type of treatment best adapted to the local conditions. 
That report became a subject of local controversy and 
subsequent investigations were made by the U. S. Public 
Health Service, Mr. Harrison P. Eddy, and others. 
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Sewage Treatment Delayed Water 
Purification 


A decision was made to proceed with the construction 
of a sewage treatment plant prior to undertaking water 
purification. The present Milwaukee Sewerage Com- 
mission was organized and under its direction an actj- 
vated sludge plant was built and placed in operation jn 
1924. Subsequent events have demonstrated, that, con- 
trary to predictions, the sewage treatment plant in itself 
did not adequately protect the water supply. 

Beginning in 1926 the Milwaukee Engineering De- 
partment, under the personal direction of Mr. Joseph P. 
Schwada as City Engineer, undertook an extensive study 
of the source of the water supply, the factors contribut- 
ing to its pollution, the analysis of the effect of this pol- 
lution upon the health of the community and other re- 
lated factors. In 1933 Mr. Schwada prepared an ex- 
haustive report on “Safeguarding and Improving Mil- 
waukee’s Water Supply with a Water Purification 
Plant.” The comprehensive nature of his investigation 
and report and the tireless efforts of Mr. Schwada, in 
acquainting the people and the city officials with the 
situation, are directly responsible for the fact that Mil- 
waukee is now rapidly nearing the realization of its long 
needed water purification facilities. 

Early in 1933 consideration was given to securing 
Government aid toward financing construction of a puri- 
fication plant and consulting engineers were employed 
to assist in the development of a plan, preparation of 
layouts and estimates. An application was subsequently 
made to the Federal Public Works Administration and 
an allotment secured, based upon a total estimated cost 
of $4,850,000. 

The first contracts were let in the spring of 1934. At 
the present time (December 15) contracts have been 
let for more than half of the work and the plant is well 
under way—see Fig. 5. 


The Plan 


The filtration plant (Fig. 2), will have a rated ca- 
pacity of 200 m.g.d. which will be adequate for the esti- 
mated maximum day’s requirements of the year 1950. 
The location of the plant is along the lake shore where 
the Linwood Avenue tunnel intersects the shore line. 
The plant is being built on made land extending out into 
the lake approximately 1,000 ft. and along the lake shore 
approximately 1,400 ft., embracing an area of approxi- 
mately 30 acres. 

The raw water supply will be taken from the Linwood 
Avenue tunnel at the present shore shaft which will be 
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Fig. 2—Location Plan Milwaukee Filtration Plant 
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Fig. 3—Design of Revetment Wall, Enclosing 30-Acre Lake Area 
in Which Plant Is Being Built 


disconnected from the 9 ft. tunnels to the Riverside and 
the North Point pumping stations. These two tunnels 
will serve as filtered water conduits. 

The water will be lifted from the intake by five motor 
driven centrifugal pumps having a total capacity of 275 
m.g.d. The pumps will discharge into a looped header 
and thence into the mixing, (flocculating) and coagulat- 
ing basin structures. 

The filter plant consists essentially of four 50 m.g.d. 
integrated units. There will be four flocculating and 
coagulating basins and four groups of filters. 

The floc forming chambers will be of the mechanical- 
mix flocculator type, providing approximately 40 minutes 
detention at plant rating, followed by approximately four 
hours sedimentation and clarification in basins of the 
two-story type delivering to the 32 filters in batteries of 
eight units of 644 m.g.d. capacity each, at standard rat- 
ings of 2 gals/sq. ft./min. 

A 12.65 million gallon clear-well is constructed under 
the filters and floats on the line with two isolated box 
type clear water reservoirs (Fig. 7) of 9.65 m.g. and 7.33 
m.g. capacity. The total clear water storage is, therefore, 


29,630,000 gallons. 


A 750,000 gallon reinforced concrete wash water tank 
is built underground in the park immediately adjacent 
to the filtration plant site. 1t is placed at an elevation 
approximately 50 ft. above the filter plant and connected 
thereto by a 60 in. wash water main. 


Revetment Wall 


Since the entire plant was to be built upon made 
ground, extending from the shore outward into the lake, 
it was necessary to enclose and de-water the area prior 
to the beginning of construction. The construction of a 
revetment wall of impervious type was accordingly the 
first step in the program. 

Hydrographic surveys, soundings and borings dis- 
closed the fact that the bed of the lake at this location 
was made up of practically an unbroken matting of 
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boulders, varying in size from a few inches to 8 ft. in 
diameter. It was difficult to secure information as to the 
depth to which the boulders might be found, and there 
was also considerable doubt as to the ability to drive steel 
sheeting or wood piling in the area. In view of the un- 
certainty and the very considerable amount of money 
involved in the construction of the revetment wall, it 
was deemed advisable, before designing this wall, to 
demonstrate through actual driving experience the prac- 
tical difficulties that might be encountered. Specifications 
were prepared, using three types of steel sheet piling 
with wood anchor piles and an 85 ft. test section was so 
designed and located as to form a part of the ultimate 
breakwater construction. 

It was found that piling of all types drove satisfactorily 
to depths of 4 or 5 ft. but that after 6 ft. penetration 
the driving of all types became difficult and slow. Asa 
result of this practical demonstration, the revetment wall 
design specified a minimum of 6 ft. penetration for both 
steel and wood piling. 

Early in 1934 plans and specifications were prepared 
for the revetment wall enclosure. The method of 
financing and available funds made it necessary to re- 
strict the present construction to that required by the 
200 m.g.d. plant instead of following contemplated plans 
looking to future plant extensions and a larger lake area 
enclosed. Restricted to shallow water area, land pile 
driving methods became practicable and the revetment 
wall section was then changed, for the entire distance, 
to a single line of “Deep Arch” type steel sheeting 
anchored to oak anchor piles, spaced at 5 ft. centers and 
located 20 ft. to the rear of the steel sheeting. The de- 
tails of this section are shown on Fig. 3. 


During the progress of construction, no unusual or 
unforeseen difficulties were encountered. The work was 
all done using land equipment operated on false work 
piling supports. The total thickness of the fill as meas- 
ured from the face of the steel sheeting was approxi- 
mately 75 ft. The revetment wall and the fill has proved 
so impervious that practically the only pumping neces- 
sary to keep the 30 acre site dry has been that occasioned 
by rainfall on the area itself. 


Tunnel Connections 


The location of the filtration plant is directly over 
Linwood Avenue tunnel which for many years has 
furnished practically the entire supply to the city. When 
the tunnel was constructed in 1918 a 15 ft. diameter 
shore shaft was constructed at the point where the tun- 
nel intersected the shore line, where from the two 9 ft. 
tunnels diverage to the two pumping stations. 
The plans for the filtration plant provide for taking 
the raw water from the Linwood Avenue tunnel, passing 
it. through the various stages of the purification process 
and returning it from the clear wells to a new shaft con- 
necting with the two 9 ft. tunnels. 
It is of course necessary that the Linwood Avenue tun- 
nel operations be interrupted as little as practicable. The 
design and the program of construction outlined there- 
fore contemplates the following procedure: (See Fig. 4.) 
Ist. Build the 12 ft. raw water connection from the 
pumps (designated as 1 on Fig. 4) to within 40 
ft. of the present shore shaft (designated as A 
on Fig. 4). 

2nd. Close off the 9 ft. North Point tunnel connec- 
tion with the Linwood tunnel (designated as 2) 
and supply the North Point station from the old 
intake. Build the 12 ft. connection from the 
clear water reservoirs (designated as 3) to the 
then unwatered North Point tunnel connection 
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including the 20 ft. diameter clear water shaft 
(designated as B). Connect the shaft to the 
present valved off cross connection to the 9 ft. 
Riverside station line (designated as 4). 

Close the clear water gates in the 20 ft. shaft, 
open the sluice gates in the cross connection to 
Riverside station and supply both North Point 
and Riverside temporarily from the old North 
Point intake. 

Place a steel liner shell 12 ft. 6 in. in diameter 
inside the 15 ft. Linwood tunnel shore shaft ex- 
tending from the top of the shaft to a point ap- 
proximately 5114 ft. below lake level. The bot- 
tom of the annual space between this shell and 
the valve shaft walls will be calked and after 
that the 15 in. annular space will be filled to the 
top with concrete. A removable steel plate is 
left in the 12 ft. 6 in. cylinder opposite the eye 
of the raw water intake to the plant. 

The remaining 40 ft. of raw water tunnel will then be 
constructed and the steel plate removed by a diver. Raw 
water may then pass from the Linwood Avenue tunnel 
(designated as 5) to the low lift pumps. Simultaneously 
the two other present connections from the 12 ft. Lin- 
wood Avenue tunnel to the present 9 ft. raw water tun- 
nels to the respective stations will be blocked off. The 
water will then flow through the Linwood intake tunnel 
to the bottom of the present shore shaft approximately 
80 ft. below lake surface, rise vertically in the shore 
shaft to the raw water conduit leading to the pumps with 
invert elevation approximately 40 ft. below lake level, 
thence be delivered by the low-lift pumps to the flocculat- 
ing chambers and thence through the plant by gravity, 
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returning to the clear water shaft in a 12 ft. conduit 
whose invert is 20 ft. below lake level. The clear water 
shaft connects with the two 9 ft. tunnels leading to the 
two pumping stations. 

It is expected that the above outlined procedure wil} 
make it possible to make all connections with a minimum 
period of dependence upon the North Point intake. 


Provisions for Surge 


Up to the present time the Milwaukee Water Works 
has employed steam pumps. With the construction of 
the filtration plant, however, all low lift pumping from 
the tunnel will be done with motor driven centrifugal 
pumps which introduces the necessity of taking care of 
surge in the tunnel 12 ft. in diameter and approximately 
6,500 ft. in length. Normally the pumps will be so oper- 
ated that no important surge occurs. This will be ac- 
complished through gradually closing the discharge 
valves on any pump, or pumps, so that the flow of water 
is gradually arrested. The necessity for special attention 
to surge relief arises through the possibility of an acci- 
dental interruption of power. 

An extended study of several of the most practicable 
means of relieving the surge on the tunnel was made, 
including the following: 

(a) Extension of all shafts up to elevation plus 40, 
the maximum elevation to which a surge would 
rise when water is being drawn through the tunnel 
at a 400 m.g.d. rate. In this plan the full surge 
pressure would be exerted on the entire tunnel 
including connections to the low lift pumps. 
Extension of the shore shaft and gate shaft to 
elevation plus 10 with provision for spilling on 
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Fig. 5—The Milwaukee Filtration Plant as It Appeared November 1, 1935 


the ground at that elevation, and with provision 
for conducting the overflow water to the lake. 
The maximum rate of spill at that elevation would 
be 595 ¢.f.s. with a maximum duration of slightly 
less than two minutes. 

(c) Enlargement of the top of the shaft so as to pro- 
vide underground storage adequate to accom- 
modate the volume of the surge. (583,000 gal- 
lons above elevation 0.0 for 400 m.g.d. pumping 
rate. ) 

(d) A modification of plan “C” by which the size of 
the storage reservoir would be reduced through 
the carrying up of the shaft to elevation plus 10, 
with spilling to start at that elevation. (250,000 
gallons for 400 m.g.d. pumping rate. ) 

(e) Two alternates by which the discharge of the 
surge flow is directly to the lake, the only differ- 
ence being that a small amount of storage is pro- 
vided in one case. 

Plan (d) was that adopted for construction. The 
location of the surge tank and its dimensions are indi- 
cated on Fig. 4 and the cost of taking care of the surge 
by this method is estimated at but $8,000. 


“ce 


Settling Basins 


The elevation of the lake bottom at the location of the 
mixing and settling basins was from minus 6 to minus 9. 
The water line in the basins, in order to provide for 
economic construction of clear water storage and filters, 
was set at elevation plus 22.5. The construction of 
basins having 30 ft. or more water depth was not thought 
desirable. The two alternatives therefore were: 


(a) The placing of an hydraulically placed and con- 
fined sand fill under the basins and their support 
upon piling. 

(b) The construction of two-story type settling basins 
into which the water enters at the bottom, flows 
across, then upward to return through the upper 
section. 

A comparison of the relative costs of construction in- 
dicated that a saving of from $200,000 to $325,000 would 
be effected by the adoption of the two-story type of 
basin. Additional and relatively large savings result 
from the more compact layout of the two-story basins— 
see Fig. 6. 

Observations of two-compartment, series settling 
basins on other Great Lake supplies have indicated that 





the heavy sludge would ail be deposited in the lower 
story of a two-story settling basin and that only the 
light sediment, (mostly floc) would be deposited in the 
upper (return) story. This sediment is so light that it 
may be expected to largely run out as the water is with- 
drawn from the basin during cleaning. 

Other advantages of the two-story settling basin as 

applied to Milwaukee conditions, are: 

(a) Double the settling capacity can be provided on 
a given area. “Made” land behind revetment 
walls is costly. 

(b) The deeper structures can be supported upon 
solid lake bottom instead’ of upon fill and piling. 

(c) The water leaves the upper story of the settling 
basins at the same end at which it enters, thus 
requiring a minimum of large conduits. 

(d) The two-story basin more effectively distributes 
the water over the cross section than is practicable 
in a deeper one-story basin of the same volume. 

The two-story type of settling basin was accordingly 

adopted for Milwaukee. There are four such basins 
(297 ft. by 148 ft. each and 27% ft. total water depth ) 
with the two stories approximately equal in depth, 1.e., 
slightly less than 14 ft. each—see Fig. 6. 


Mixing and Flocculating Chambers 


The water enters the mixing chamber through a rec- 
tangular conduit extending the entire width of the basin. 
In the top of this conduit is a 2 in. slot so directed as to 
deflect the flow against the front wall of the basin and 
in a direction opposite to the direction of flow through 
the basin. The first 76 ft. of each 372 ft. length of basin 
is utilized as a coagulating and floc preparation chamber 
in which are installed duplex flocculator units (14 ft. in 
diameter) operating on parallel shafts approximately 30 
ft. on centers. A single motor drives each 148 ft. shaft 
separately. The flocculation chamber occupies the entire 
27% ft. of depth. The remaining 297 ft. of the basin 
length is of the two-story design, the lower floor subs 
stantially resting upon the lake bottom and the inter- 
mediate floor and the roof being supported upon re- 
inforced concrete columns. Both intermediate floor and 
roof are of the flat slab type of construction. The inter- 
mediate floor is designed for a loading of 200 Ibs. per 
square foot—and is sloped to drain toward 2 ft. by 2 ft. 
openings through it. These serve to equalize pressures 
when the basin is being emptied and provide openings 
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Fig. 6—The North Coagulation Basins and Flocculation Chambers 
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through which the light floc reaches the lower compart- 
ment for cleaning. 

Since the floor of the coagulating and mixing basins 
are approximately 5 ft. below mean lake level, it was 
necessary to design against upward pressure. The floor 
is designed to withstand an upward pressure of 9 ft. of 
water or 562 lbs. per square foot. 

The settled and clarified water is collected in cross- 
troughs extending entirely across the end of the upper 
compartments and thence is conducted in conduits across 
the top of the flocculating basins to the filter influent 
channels in the respective pipe galleries. 

The lower compartment of the settling basin is de- 
signed so as to accommodate sludge removal equipment 
of the drag scraper type, believing that partial softening 
will be desired at some future date. 


Filters 

The filter plant itself consists essentially of four 
50 m.g.d. plants each consisting of eight units rated at 
64 m.g.d. at the standard filtration rating of 2 gallons 
per square foot per minute. The arrangement of the 
filters, connecting conduits, and influent channels is such 
that water from any of the four coagulating basins may 
be fed to any of the filter units. It is accordingly prac- 
ticable to vary the mixing and settling periods within 
wide limits and remove entire units or batteries of units 
from service without interference with any. of the rest 
of the operations. 

The filter boxes are of the central gullet type with the 
wash water waste conduits located at the opposite end 
of the filter from the influent and wash water conduits. 
Facilities for washing at a 36 in. vertical rise, if neces- 
sary, are provided. Extensive consideration was given 
to the practicability of utilizing motor operation for the 
valves. It was found that the use of motor operated 
valves would increase the cost approximately $50,000 
and this fact combined with the long demonstrated satis- 
factory operating record of hydraulic valves for this 
frequent use and hard service led to the adoption of 
hydraulic valves. 

The underdrains are of the conventional cast iron con- 
struction. The specifications provide for pipe 4 in. in 
diameter spaced at 9 in. centers, with 7/16 in. perfora- 
tions at 6 in. centers. A total of 51 inch depth of filter- 
ing material is provided. ~The freeboard from top of 
sand to lip of trough is 27 in. 


Surface Wash Provided F 


Within recent months there has been a revival of 
attention given on the Lake Michigan plants to the effi- 
ciency of surface washing of filters. Mr. Baylis at the 
Chicago Experimental Plant has been studying various 
surface wash methods for some time. At Kenosha, 
Wisconsin, six of the fourteen filters have been equipped 
with surface wash for nearly two years, the remaining 
filters being equipped last year. The results upon the 
cleanness of the sand and the freedom from mud balls 
were clearly evident when approximately one-half of 
the filters were equipped with surface wash and the 
other half was not, all other conditions being the same. 

The Milwaukee plans provide for the installation of 
surface wash of the pipe grid type similar to the Kenosha 
plan. Each filter will have a 16 in. connection with the 
main wash water pipe branching inside the filter into 
two 12 in. lines, one paralleling each exterior wall. The 
surface wash water is to be discharged through laterals 
from these 12 in. lines. The laterals will be of 2 in. pipe 
with bottoms located 2 in. above the normal sand level. 
On 8 in. centers % in. perforations on the horizontal 
axis of the pipe are provided. The laterals will be spaced 








Fig. 7—Clear Water Reservoir, Milwaukee Filtration Plant 


3 ft. 634 in., center to center. When the sand is ex- 
panded during the washing operations, the surface wash 
pipes will be within the floating sand bed and the jets 
from the cross flow surface wash will provide the scrub- 
bing action which has demonstrated its ability to prevent 
the formation of mud balls by Lake Michigan water. 


Filter Beds 


Particular attention has been given to the graduation 
of the gravel strata underlying the sand so as to main- 
tain stratification without overturning of the gravel bed. 
which is so commonly experienced. The filter gravel 
is 24 in. in thickness. The bottom 5 in. ranges in size 
from 2% to 1% in.; the next 6 in. from 1%. to % in.; 
the next 5 in. from 3% in. to % in.; the next 4 in. from 
Y% in. to % in. The maximum size in each layer is sub- 
stantially the same as the smallest size in the layer next 
lower and the smallest stones in each layer are approxi- 
mately half the diameter of the largest stones in the 
same layer. On top of the gravel is placed 5 in. of 
torpedo sand varying in size from \% in. to that retained 
upon a No. 20 standard sieve. 

The filter sand layer is 22 in. in thickness, having an 
effective size between .45 millimeter and .50 millimeter, 
and a uniformity coefficient (Hazen method) between 
1.25 and 1.50. After installation of the sand and after 
backwashing at the standard rate, any sand passing a 
No. 42 standard sieve will be removed and replaced by 
sand as specified above. 


Clear Water Storage 


Clear water storage is provided in four basins. Two 
are located directly under the filters (one each side of 
the central effluent duct into which all filter effluent lines 
connect ), and have a combined capacity of 12.65 million 
gallons. Two others, located in front of the plant have 
capacities respectively of 7.65 and 9.33 million gallons. 
—See Fig. 2 and 5. They are all of the standard box 
flat slab type construction. 


Chemical Handling and Feeding 


Facilities are provided for the feeding of alum, lime, 
ammonium sulphate, activated carbon, liquid chlorine 
and ammonia. All of these chemicals will not be fed 
continuously or at the same time. However, facilities 
are provided so that advantage may be taken of market 
conditions which may influence the purchase of chemicals 
from time to time. 

The filtration plant is not located adjacent to a rail- 
road. It will accordingly be necessary to truck all 
chemicals to the plant. The layout at the plant has been 
designed with the idea that deliveries will be made in 
special dump trucks of about ten tons capacity which, 
with the facilities provided, can be dumped into a bin in 
about one minute’s time. During the process of dumping 
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dust will be sucked away by a motor driven fan deliver- 
ing the dust laden air to an air filter. 

After being discharged into the dump bin, located in 
the basement of the service building, the alum and lime 
will be elevated by a pneumatic conveyor system having 
a capacity of about 71% tons per hour, to elevated storage 
bins having a capacity of approximately 70 tons each. 
From these bins delivery to the feeders will be by gravity 
through five-ton hoppers connected with automatic 
synchronous motor operated weighing beams which will 
measure the chemicals gravimetrically rather than by 
volume. 

Provisions for bag storage of alum and lime are also 
available, utilizing an elevator rather than the pneumatic 
conveyor. Feeding equipment for lime and alum is 
interchangeable and is designed to deliver at any rate 
from O to 1100 lbs. per hour, the equivalent of about 2.4 
grains per gallon at a pumpage rate of 100 m.g.d. 

Activated carbon and ammonium sulphate have inter- 
changeable storage bins, feed machines and bag storage. 
Each bin will hold approximately five tons of the light 
activated carbon or nineteen tons of ammonium sulphate. 


Chlorination and Ammoniation 


Two separate liquid chlorine rooms are provided, each 
to accommodate eight 1 ton containers. Four scales each 
carrying three containers, are provided. Six chlorine feed 
machines provide for pre-chlorination for each side of 
the plant, post chlorination and spare equipment. The 
chlorinators are specified to deliver up to 2.64 lbs. per 
million at 70 m.g.d. rates. 

Ammonia will be fed as a gas through a machine com- 
parable to the chlorine machine. Provision is made for 
storage of ninety 150 Ib. cylinders and twenty-six addi- 
tional cylinders are accommodated on the scales, a total 
of about two carloads. 

Bag storage is provided on three floors of the head 
house. Floors are designed to carry 500 Ibs. per square 
foot which will permit piling of activated carbon 10 ft. 
in height. 

Troughs for alum and lime are of lead lined steel. 
The design is so made throughout as to have all chemical 
troughs readily accessible for cleaning. 

The accompanying table reveals the provisions made 
for storage of chemicals at the plant. 


Superstructure 
The exterior of all structures is designed for the use 
of Lannon stone with cut stone trim. The layout is 
symmetrical about the center line of the head house 
which is flanked with the pump room and service build- 
ing to the north and south respectively. —(See cover 
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picture.) The filter house is also symmetrical with re- 
spect to the East and West center line of the head house. 
All structures are connected, the entire plant being under 
continuous roof. 

The filter building being 297 ft. x 390 ft. in plan and 
with low head room requirements is given a “garden 
wall” type of exterior wall treatment. There are no 
windows, light being provided from large skylights, one 
above over each filter unit, and from windows in the 
upper walls of the operating galleries. All roofs are 
insulated with cork. 

Building interiors in rooms open to the public are of 
terra cotta with floors of quarry tile. 

Heating has been carefully designed with radiators 
so located as to provide comfortable temperatures in the 
head hquse, pump room, and filter operating galleries 
with a minimum of air circulation and heat loss over the 
large expanse of water in the filter house. 


Personnel 


The work is being done under the general direction 
of Mr. Joseph P. Schwada, City Engineer of Milwaukee, 
with Mr. H. H. Brown, Engineer in Charge, and Mr. 
Herbert C. Schmitt, Engineer of Construction. Alvord, 
Burdick & Howson are preparing the general and outline 
drawings and specifications and are consulting on all 
phases of the design construction and early operations 
of the plant. ¥ 


Hubert Smith Killed in 
Automobile Accident 


Hubert B. Smith, popular Sales Manager of Simplex 
Valve and Meter Co., died on November 12th as the re- 
sult of an automobile accident which occurred two days 
earlier while driving to his home in Ardmore, Pa. 

Mr. Smith, after graduation in 1922 from Lehigh 
University, became associated with \V. J. Ledoux, promi- 
nent Philadelphia engineer. He joined Simplex Valve 
and Meter Company in 1923 as Assistant Engineer and 
in 1925 transferred to the company’s Sales Department 
where he made good, winning the promotion to Manager 
of Sales in 1929. 

Mr. Smith was a member of Alpha Tau Omega, St. 
David’s Golf Club, The American Water Works Asso- 
ciation and other water and sewage associations. He is 
survived by his widow, a daughter, ten, and a son, six 
years old. Funeral services were held on November 15th 
in Philadelphia. 

Hubert Smith was one of the youngest Sales Managers 
in the water works and sewerage equipment field. He 
was well liked by all who knew him, and met an untimely 
death at a period of the greatest fruition of his career. 





TABLE SHOWING STORAGE OF CHEMICALS, MILWAUKEE FILTRATION PLANT, NOV. 11, 1935 


Alum Lime Amo. Sulphate Act. Carbon Liq. Chl. Ammonia 
NN ln CO NON a esa a's ca kee de weeded % gr. gal. 1 gr. gal. 
NM ae ars ghd ele irate tend wip gp dle a a 107 143 8.4 20 8.4 2.8 
ESS a er eee eee 50 50 60 8-25 av. 16 
Use per day, tons, average 80 m.g.d. ............ 4.27 5.70 34 80 34 Al 
ag a he ett OG a5 ains aye: o> areacsia tore 7.65 10.20 60 1.43 .60 .20 
kao nese ech bews des 1 1 ‘ 
Pe EEN OMNI onc os eters wale enslenee.s 50 50 
OOM, a, cess a ome badbdacaaies 3 3 ys 2 
I 3 dg pry di bab nick Aa de views hee 70 70 19 5 
I a es ae oie ae 3 3 
TE fee i eR ed lee ee 5 5 
Ns. , on oc adaneeneieeeweverzs 1 l 1 
MN TING ce caucb vnaceewaegee *120 120 195 
Total drums (storage and scales).............. 28 116 
SS MI a. aca idine ole'e eo Rave cord 1.0 075 
rN TI No is we whin s 395 395 38 105 28.0 8.70 
Total storage days at average pumpage (1933).. 92 69 111 131 82 79 
ERE ad ae Re EP RT a 52 38 64 73 47 2 


Max. 


*Piled 2 bags high on end. 
TPiled to ceiling. 
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Carvin Cove Gap: Site of 
Roanoke Water Company’s 
Dam-Site; Now Closed by a 
Concrete Dam Behind Which 
Isa6.5 Billion Gal. Reservoir 






VIRGINIA SECTION A.W.W.A. 
HOLDS OUTSTANDING MEETING 


Water Works Association, the Virginia Section 

held what was in every sense an outstanding meet- 
ing in Roanoke, Va., on the 7th and 8th of November. 
Not alone in quality of program was a standard set, be- 
cause the attendance exceeded 250 and the excellent ex- 
hibits of 39 manufacturers and firms gave to the meet- 
ing of the Virginia Section the setting and spirit of the 
“Little Convention” that it was. 

The marked success of this, the second annual meet- 
ing of the Virginia Section, was due largely to the efforts 
of its Chairman—D. R. Taylor, Superintendent of the 
Roanoke Water Company—who was voted the high ap- 
preciation of the section in a special resolution drawn. 

Meeting jointly with the Virginia Section was the 
Virginia Sewage Works Association. 

Brilliant Dinner-Dance 


At the close of the first day the Annual Dinner and 
Dance, with 335 attending, proved to be a brilliant affair 
and in many respects unusual. After brief addresses 
by Roanoke’s Mayor, Sydney F. Small and Frank A. 


N we but one the youngest section in the American 
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Second Annual Joint Convention, Virginia Section of American Water Works Association and Virginia Sewage Works Association 
at Roanoke, Va. (A Portion of the 250 Attending.) 


Barbour, President of A.W.W.A., followed by introduc- 
tions of several other officers of the parent association 
in attendance, an exceptionally entertaining and humor- 
ous address was made by Dr. C. M. Newman, Head of 
the Department of English of the Virginia Polytechnic 
Institute, located some 30 miles west of Roanoke at 
Blacksburg, Va. Dr. Newman produced many side- 
aches with his now far famed address—‘American Wit 
and Humor.” This highly entertaining discourse, the 
excellency of the cuisine of the Hotel Roanoke, the 
flowers presented the ladies, the music of dance orches- 
tra, and the bevy of “Virginia Beauties” in attendance, 
made for an exceptionally enjoyable evening. 


During the dinner, the Nicholas Hill Cup, which is 
awarded that Section of A.W.W.A. showing the greatest 
per cent increase in membership during the year, was 
presented to the Virginia Section which, until the recent 
organization of the New Jersey Section, was the baby 
section of the association. 

In the golf tournament, arranged the second day by 
C. E. Moore, Manager of the Roanoke Water Company, 











































































H. W. Snidow, Engi- 
neer, State Dept. Health, 
Secy. of the Assn. 


Stirling L. Williamson, 
Charlottesville, Va., 
President-Elect. 


the grand-prize was won by Eugene F. Dugger, Gen- 
eral Manager, Newport News Water Works and Direc- 
tor of A.W.W.A. The prize was a silver cock-tail shaker 
donated by Belle Alkali Works. Other top prizes were 
won by: M. J. Seibert, Neptune Meter Co. (low gross) ; 
Gilbert Oakley, Roanoke Water Co.; R. B. White, Cer- 
tainteed Products Co.; E. H. Herbert, Norfolk Water 
Dept.; Karl! M. Mann, Waterworks Engineering; Ver- 
non West, Roanoke Water Co.; W. B. Phillips, Standard 
Oil Co. 
Inspection Trips 

No scheduled inspection trips had been planned but 
many attending the meeting were shown over the prop- 
erties of the Roanoke Water Company. Of considerable 
interest, was the new Carvin’s Cove dam of the company, 
the dam site being about as remarkable a natural loca- 
tion for a dam as could be desired—see illustration. 

Ample opportunities were made available by Chairman 
Taylor, during the meeting, for the inspection of the 
well arranged manufacturers’ exhibits of equipment and 
materials which attracted an unusual degree of attention 
and interest. (In order to clarify an apparent misunder- 
standing in some quarters, it should be explained that 
those firms who are members of the Water Works Manu- 
facturers’ Association were invited to exhibit without 
charge, whereas non-member firms were required to pay 
for exhibit space.—Editor. ) 


New Officers 


The following were elected officers for the ensuing 
year: 

Chairman—Sterling L. 
Charlottesville, Va. 

Vice Chairman—A. L. Meisel, Town Manager, Wil- 
liamsburg, Va. 

Secretary—H. W. Snidow, State Department Health, 
Richmond, Va. 

Treasurer—Chris. F. 
Richmond, Va. 

Executive Committee—E. F. Dugger, Mgr., Water 
Works, Newport News, Va.; M. C. Smith, Engr of 
Water and Electricity, Richmond, Va.; H. B. Rice, Supt. 
of Public Works, Lexington, Va. 


Williamson, City Engr., 


3ingham, Supt. of. Filtration, 


Technical Sessions 
(Chairman D. R. Taylor, Presiding ) 

“Economies in the Selection and Operation of Elec- 
tric Power for Pumping Equipment”—by D. P. 
MINICHAN, Engr., Appalachian Power Co., Roanoke, 
Va. 

In his talk Mr. Minichan detailed the inherent ad- 
vantages of motor driven pumping operations and 
stressed the cumulative economy which results from pur- 
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chase of motor and pump efficiency (not capacity alone) 
even at a premium. He endorsed the practice of pur- 
chasing pumps with oversize casings, looking to a future 
day of needed increased capacity and the economy of 
changing impellers, rather than adding new units or be- 
ing faced with complete replacement of existing units, 
Mr. Minichan said that synchronous motors should be’ 
accorded first consideration as the preferred prime mover 
for water pumps. Also, that modern automatic and 
remote control possessed distinctive advantages in rais- 
ing the efficiencies and lowering the costs of pumping 
station operations and should therefore become more 
widely adopted. 

i*. F. DuGcer, General Manager, Water Works Com- - 
mission, Newport News, Va., discussing the above paper, 
presented recent experiences before and since substitut- 
ing electric driven centrifugal pumps in 1934 for the 
previously operated steam pumps at Newport News. 
Carefully repeated tests had indicated the two high duty 
(3,000 g.p.m.) units to produce overall efficiencies of 86 
and 86.5 per cent as against the manufacturer’s guarantee 
of 85.5 per cent. The low duty units produced efficien- 
cies of 85.1 and 86.5 per cent against the guarantee of 
85 per cent. The installation comprised two high duty 
Allis-Chalmers units (200 H.P. motors) to deliver 3,000 
g.p.m. against 220 ft. operating head, and one 1,500 
g.p.m. unit (100 H.P. motor) for the same head; two 
low duty Allis Chalmers units to deliver 3,000 g.p.m. 
against a 30 ft. operating head, and one 1,500 g.p.m. 
unit for the same head. Emergency equipment consisted 
of a Sterling-Viking engine with a 300 B.H.P. rating. 
Mr. Dugger reported that the investment of $60,000 in 
the new equipment had already shown itself thoroughly 
justified—the evidence being the reduction in pumping 
costs in the amount of $10,000 during the first 10 month 
period of service. In other ways, also, had the electric 
pumps out-performed the reciprocating units. 

“The Diesel Engine for Water Works Duty’”—by 
W.S. Russet, Sales Engr., Bluefield Supply Company, 
Bluefield, W. Va. 

Mr. Russell, formerly in charge of filtration and 
pumping at Salem, Va., presented an excellent evalua- 
tion of Diesel type engines as prime movers, in particu- 
lar in water works operation. Improvements made in 
Diesel engines during very recent years had materially 
enhanced their value in respect to economy as well as 
dependability. The most important single factor was 
the low cost of fuel oil required and the high thermal 
Diesel efficiency, in which 35 per cent of the heat value 
of the oil was converted to energy as against 23 per cent 





D. R. Taylor, Pres. (right) and Chris F. Bingham, Treas. 
Snapped with the Nickolas Hill Cup won by the Virginia Section. 
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Frank A. Barbour, Bos- 
ton, Mass., President, 


A.W.W.A. 


Richard F. Wagner, 
Director of Utilities, 
Lynchburg, Va. 


conversion of fuel to power in the gasoline engine. In 
figuring costs for comparative evaluations, a depreciation 
of 8 per cent per year was fair for Diesels. With oil at 
6 cents per gal. (delivered) and a consumption of 0.4 
lbs. of oil per H.P. Hr., the cost of fuel could be taken 
as 0.35 cents per K.W.H. generated. To this, deprecia- 
tion at 8 per cent per year would add from 0.1 to 2 
cents per K.W.H. generated. A further addition of in- 
terest on invested capital would produce a total of be- 
tween 0.5 cents and 3 cents per K.W.H. Taking such a 
variation into consideration, it was apparent that a care- 
ful analysis would be important in reaching a decision 
between power generation by Diesels as against other 
sources. The three important criteria to be considered 
were: load factor, fuel cost, interest rate on money. 
Sound, experienced engineering advice was, therefore, 
essential before arriving at decisions as to long term re- 
sults in economy and dependability when considering 
available sources of power. 

V. Von GEMMINGEN, Town Manager, Culpeper, Va., 
from the operator’s viewpoint, named the distinctive 
practical advantages possessed by Diesel engines in the 
municipal field. The quick availability and dependability 
of modern Diesels had enhanced their value as standby 
units. He had found a figure of $1.00 per B.H.P. per 
year a fair one to use as depreciation. At Culpeper, the 
city owned power plant was being operated on Diesel 
engine power and electric current sold the Water Depart- 
ment at 3 cents per K.W.H. The first installation was 
a Fairbanks Morse Diesel (120 H.P.-2 cyl.) which had 
been driving a water pump by direct drive for several 
years. Carefully kept records had shown the cost of 
pumping had been only 6.3 mills per 1,000 gals. against 
an operating head of 400 ft. 

“Lubrication cf Water Works and Sewerage 
Equipment”—by W. B. Puituiips, Engr., Standard 
Oil Company of N. J., Richmond, Va. 

In a well prepared and excellently presented paper, 
Mr. Phillips discussed the fundamentals of effective and 
economical lubrication and lubricants for various types 
of water works and sewerage equipment. While justice 
can not be done the paper in this digest, some of the high 
lights will be presented. He stressed the easily appre- 
ciated fact that in purchasing so important materials as 
lubricants one could not afford to be penny-wise and 
pound foolish. In selecting bearing greases to be sub- 
jected to water contact, erpulsification and waste of 
grease could be eliminated by specifying a lime-soap 
grease rather than the more soluble soda-soap grease 
more generally used in bearings. Concerning anti-fric- 
tion bearings, over-lubrication was more important than 
under-lubrication. Too much grease, Mr. Phillips 
warned, would cause the balls to slide rather than roll 
and the slight flat spots thus created would lead to pro- 
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nounced wear and real difficulties and expense in time. 
kor lubricating steam lines, to engines, modern practice 
involved spraying the oil into the center of the line 
through quill-shaped inserts, In Diesel engine lubrica- 
tion there was but one type of oil satisfactory for all 
points and that oil must be free of depositing carbon. 
To avoid seemingly inefficient lubrication, fuel oil used 
in Diesels must be of the right sort. For air-compres- 
sors, the manufacturers’ recommendations as to lubrica- 
tion should be followed, but ordinarily, 2 to 4 drops of 
oil per minute was good practice and sufficient. Mr. 
Phillips discussed many less easily reported phases of 
lubrication in his valuable paper. 

EF. H. Herpert, Chief Engr. of Pumping, Norfolk, 
Va., cited Norfolk experiences, in support of Mr. Phil- 
lips’ statements and warnings. Old fashioned grease 
cups had been replaced some years ago by Alemite fittings 
and high pressure greasing. He had long ago found 
that lubrication economy resulted from purchasing only 
the best grades of oil, thereby reducing replacements 
materially at Norfolk. 


“Painting Steel Tanks and Fire Hydrants”—by 
C. F. Harris, Division Manager, Detroit Graphite Com- 
pany, Detroit, Mich. 

Mr. Harris dealt with the primary essentials to be 
considered in painting or repainting metal surfaces. Effi- 
cient cleaning and application of spot-coat or priming- 
coat and avoiding doing the job in damp weather and 
at temperatures below 40 deg. F. were essential to suc- 
cess. The priming paint must have foundation qualities, 
including rust inhibiting properties. The intermediate 
(second) coat was to protect the less elastic priming ma- 
terial and prepare the way for the elastic finish coat. As 
a usual thing, he said, paints best for under-water sur- 
faces are not as efficient against weather exposure. In 
painting fire hydrants protection was the least factor to 
consider, whereas permanence of lustre and color were 
the primary considerations. Regardless of how used, 
said Mr. Harris, the buyer of paint buys faith also. That 
meant that confidence in the manufacturer and his recom- 
mendations constituted an important factor in paint 
purchases. 

J. L. Narrne, Certainteed Products Co., St. Louis, 
Mo., reported on the Ambridge, Penna., tests involving 
a large number of paints exposed to the severely cor- 
rosive Ambridge water during a period of 571 days, in 
which the Bakelite base paints had been’ given the maxi- 
mum rating. The tests had been conducted jointly by 
the City of Ambridge and Pittsburgh-Des Moines Steel 
Company, with paint manufacturers cooperating. The 
results and evaluation of the various paints were avail- 
able in a special technical bulletin (No. 3304) issued by 
Pittsburgh-Des Moines Steel and could be had for the 
asking. 

C. D. Turner, District Manager, Wailes, Dove, 
Hermiston Corp., Philadelphia, Pa., presented additional 
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Marsden Smith, Engineer of Water, Richmond Va.; Beekman 
Little, Secy., AW.W.A., New York City; Major Richard 
Messer, Chief Engr., Va. State Dept. of Health. 
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From left: C. L. 


Snapped at Roanoke, Va. 


De Mott, Consulting Engr., Lynchburg, Va.; I. S. Vass, City Mgr., Waynesboro, Va.; Alan Wood, Builders 
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Iron Foundry; R. V. Ford, Ford Meter Box Co.; M. C. Lofton, Columbian Iron Works; W. F. Cocke, City Manager, Monassas 
Va.; F. C. Taylor, Pittsburgh Equitable Meter Co. , 


information on the Ambridge tests and said that although 
their Bitumastic Enamels had received a rating of 85 per 
cent, it was more important to consider actual service 
records of protective coatings. Bitumastic would stand 
on its record of 16 to 18 years of actual use on the in- 
terior of tanks, standpipes and pipe lines under a variety 
of conditions. 

“The Railroad’s Problem of Water Supply”—by 
E. P. Turner, Prin. Ass’t Engr., Norfolk & Western 
Railway, Roanoke, Va. 

Mr. Turner, in a well prepared and rather lengthy 
paper, described the variety of water treatment facilities 
required in railroad operation. For treating waters with 
more than 5 gr. per gal. of incrustants lime-soda soften- 
ing was the most favored and most economical process 
for reducing incrustants to between 1 and 1.5 gr. per gal. 
In recent years so-called wayside-treatment had come 
into use as a simple, effective and economical treatment. 
In this, sodium aluminate was automatically injected into 
the pump discharge line ahead of the wayside tanks. 
Rapid coagulation and precipitation, produced within the 
locomotive boilers, had eliminated incrustation and ma- 
terially reduced foaming difficulties, the non-adhering 
sludge being expelled by blow-downs. This form of 
treatment had cost 2 to 3 cents per 1,000 gals. Lime- 
soda treatment had cost 4.5 to 5 cents per 1,000 gals., 
the average of incrustants removed being 1 lb. per 500 
gals. treated. Quoting from a survey made by the 
A.R.E.A. to determine the effect of water treatment on 
railroads, Mr. Turner reported that 100 mile runs of 
locomotives between boiler washings had been increased 
to 400 miles. Boiler tube failures had been eliminated 
and maintenance reduced 50 per cent. In money, re- 
duced boiler washing had saved $2,000 per month on 
the average, and for all roads reporting the total saved 
on maintenance had been $2,000,000 per year. 

H. E. Sttcox, Ass’t Engr. of Water Supply, C. & O. 
Railway, reported that the Chesapeake & Ohio system 
operated 72 plants—in which 84 per cent water used in 
steam production received treatment at a net yield of 
better than 80 per cent on the investment. 


Water Works Practices and Fire Service 


“Changes in Water Works Practices and their In- 
fluence on Fire Service”’—by A. C. Hutson, Ass’t 
Chief Engr., National Board of Fire Underwriters, New 
York City. 

Mr. Hutson reviewed the duties and the work of his 
organization in strengthening fire protection service of 
municipalities and water utilities, resulting in 10 under- 
writer classifications to cover the degree of fire service 
reliability. Naturally, he said, adequate and effective 
storage had been given major rank in ratings of water 
supply and referred to the value of a 1 M.G. elevated 
storage tank located in or near high value business dis- 
tricts of smal cities. This would in itself provide 3,000 


g.p.m. fire flow for 5 hours. From storage it was con- 
sidered bad practice to draw more than the upper 33 per 
cent for domestic use before insuring a refill, to main- 
tain not less than 66 per cent for emergencies, including 
fire service. A possible shut-down of input to service 
storage for 5 days was considered a probability in arriy- 
ing at storage requirements. Maximum fire service flows 
during 5 hours for small cities or 10 hours for larger 
cities was considered the minimum. 

The chief weakness in water works facilities, said Mr. 
Hutson, was usually that of insufficient duplication of 
important equipment, especially was this a weakness at 
filtration plants. Dependence on by-passes around units 
in such plants, or the entire plant, was frowned upon by 
the National Board of Underwriters as an emergency 
measure. In lieu of minimum plant capacity more ade- 
quate storage of pure water was being demanded. In 
electrically operated pumping stations duplicate switch 
boards were highly desirable. As sources of standby 
power modern Diesel and gasoline engines were now 
considered dependable and adequate. One word of cau- 
tion, in respect to these, was necessary viz. :—the needed 
provision of more than one fuel oil strainer ahead of 
the jet pumps to prevent failure due to clogging of a 
single strainer. In combined power and pumping sta- 
tions the generator sets and pumps should be in separate 
rooms and motors should always be shielded from pos- 
sible water damage. 

Regarding pumps, the greatest weakness had been 
traced to failures in priming arrangements which should 
always be in duplicate. Lack of ample facilities for re- 
pairs and replacements of pumps and motors had been 
another weakness. Automatic operation of pump sta- 
tions was questioned unless some manual attendance was 
also given in addition. Concerning pipe materials centrif- 
ugal C.I. pipes were now considered highly dependable 
and with the modern protective coatings of today steel 
pipe was also approved. On the newer asbestos-cement 
pipe, judgment had to be withheld until a greater service 
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period had elapsed. Too little attention had been given 
to maintaining pipe line capacities by the expedient of 
main cleanings. There was also need for increased re- 
placements of obsolete fire hydrants with the newer im- 
proved types which were far more dependable. Sparcity 
of hydrants, necessitating long hose runs, remained too 
common a weakness of most systems. 

The present interest in dual main systems was a justi- 
fied one, said Mr. Hutson, and their adoption seemed to 
be a coming improvement. Designing such systems, to 
do all that was expected of them, was not, however, as 
simple as it might appear before going carefully into 
the matter. Such had been revealed through his studies 
of alternate arrangements and the effects procurable. 


“Investigation of Water Supplies for the Shenan- 
doah National Park Area”—by J. J. DrrzuLairis, 
Chief Engineer, Water Resources Division, State Com- 
mission on Conservation and Development, Richmond, 
Va. 

Mr. Dirzulaitis reviewed the studies made to determine 
the most satisfactory source of water supply for the 
mountainous Shenandoah National Park area. A deci- 
sion had been reached to use under-ground flows from 
the talus formations on the lower slopes and in the val- 
leys. Uniformity of flow in dry periods, plus coolness 
and softness, justified this development in preference 
to that of surface sources. The speaker described meth- 
ods utilized in securing measurements of very small 
stream flows and exhibited a miniature velocity meter and 
special hook gages developed for exact measurements 
of such flows. 

“Williamsburg’s New Sewage Disposal Plant”—by 
A. L. MetsEL, Town Manager, Williamsburg, Va. 

Mr. Meisel briefly described Williamsburg’s new sew- 
age treatment plant, which consists of Dorr clarifiers, 
separate digester, circular (rotary distributor) sprinkling 
filters 110 ft. in diameter and glass covered sludge beds. 
Operating results (presented) indicated a 90 per cent 
reduction in organic matter. Gas production of 0.6 cu. 
ft. per capita which had been utilized to heat buildings, 
maintain digester temperature at 80 deg. F. and supply 
hot water for garbage can washing at the adjoining 
municipal incinerator operator by the same crew as the 
sewage works. 

The plants had been designed to harmonize with the 
early Virginia architecture of the buildings in Williams- 
burg, the restored Colonial Capital of Virginia. Odor 
control had been effectively secured by pre-chlorination 
and glass covered sludge beds; ponding and fly control 
by resting filters on successive days. Post chlorination 
was applied at the inlet end of the final clarifiers to main- 
tain a residual of 0.05 to 0.1 at the effluent wier. In this 
effluent, gold-fish had been maintained as an attraction 
to the lay visitor and proof of the effectiveness of the 
treatment works. 
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STIRLING WILLIAMSON, City Engineer, Charlottesville, 
Va., in discussion, stated that chlorination at the two 


-Imhoff tank plants at Charlottesville had been changed 


to a point ahead of the screen house to secure oder con- 
trol in addition to disinfection and that sludge digestion 
had incidentally been improved thereby. During low 
night flows (weak sewage) there had been some cor- 
rosion in the screen house due to escaping chlorine. To 
subdue this, a thorough cleansing and application of 
“Simonize” automobile wax had been the most effective 
remedy tried. Sludge digestion had been satisfactory 
(without liming) at pH values of 6.8 to 6.9. A settling 
period of 2 hours had been as effective as that of 3 hours, 
producing a 90 per cent reduction in settleable solids. 


Practical Chlorine Handling 


“Some Practical Aspects of Chlorine Handling”— 
by Curis F. Bincuam, Plant Manager, Filtration Divi- 
sion, Richmond, Va. 

Mr. Bingham’s paper constituted an outstanding con- 
tribution, in that it presented information of practical 
importance to designers and operators in the every-day 
operation of chlorination plants and chlorinating equip- 
ment. He referred to the recently published report by 
A.W.W.A.’s Committee on Chemical Hazards in Water 
Works Operation, which dealt with chlorine and its 
handling (see Jour. of A.W.W.A. for September, 1935) 
and explained that his paper would point out the applica- 
tion of some of the recommendations embodied in the 
report and results obtained. In short, it was an amplifi- 
cation of the report based on practical experience. Jus- 
tice can not be done to Mr. Bingham’s paper in the space 
available but the following are some of the more im- 
portant disclosures. 

For chlorine lines, the Chlorine Institute Standard 
Valve had proved the most reliable. In making up gas 
lines old litharge was to be avoided because it gradually 
lost its value as a cementing agent when mixed with 
glycerine. Copper tubing and “streamline” fittings had 
given satisfaction in running long gas lines. The use of 
silver-solder for such fittings had proved an essential, 
since ordinary solder had failed to resist the chlorine. For 
the purpose 25 cent pieces had been used for solder. 
Running gas lines on gradual grades, with drip-legs at 
low points, had prevented trouble from chlorine con- 
densation therein and “spitting’’ of the chlorinator float 
valve. Such drip-legs should have 1.25 times the volume 
of the chlorine gas line and an electric bulb placed along- 
side or under these was recommended. Transite pipes 
had proved resistant to disintegration by chlorine water 
and a line of this material had been in continuous service 
at Richmond for 18 months. The initial attack had ap- 
parently been stopped by the protective asbestos fibers. 
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Transite was brittle, however, and had to be adequately 

supported and protected. 

An important and effective measure put to use at the 
Richmond plant consisted of transfer of ton containers 
of chlorine (in use) from the chlorinator room within 
the filter plant to a separate outside enclosure heated by 
thermostatically controlled air blowing. Just beyond the 
containers, between the manifolds and the long gas lines 
running 400 ft. (in duplicate) to the chlorinators, had 
been installed a pressure reducing valve on each. These 
valves had been supplied as special equipment by a 
chlorinator manufacturer and were set for operation to 
maintain not more than 35 lbs. but subject to change at 
will. A dependable and ample flow of chlorine to the 
machines was thereby assured, the hazard of high pres- 
sure on the lines and difficulties from re-liquefaction of 
gas at the chlorinators or along the line, was eliminated. 
The secret was that chlorine gas under normal container 
pressures was easily re-liquefied whereas under 35 Ibs. 
pressure, only, no temperature drop outside of artificial 
refrigeration could create re-liquefaction. An added ad- 
vantage was the reduced pressure on chlorinator shut- 
off valves on the line and the needle valves of the 
chlorinators. 

Warning against the practice of refilling 150 Ib. 
chlorine cylinders (by users) from one ton containers, 
Mr. Bingham said that an accidental overloading was a 
genuine hazard. He spoke from experience, when al- 
lowing 170 lbs. of liquid chlorine to run into a 150 Ib. 
cylinder which produced a serious hydrostatic pressure 
almost to the point of rupture. Mr. Bingham also warned 
against over-boldness in handling chlorine leaks without 
aid of a gas-mask; and, that it was well to consider that 
a job requiring the mask should be handled as a two man 
job. Badly leaking containers should be submerged in 
the deepest available water as their safest disposition. 
Attempts to stop leaking chlorine by pouring on water 
and applying water spray had not been successful. To 
increase chlorine flow from a container by heat applica- 
tions possessed a distinct hazard when recalling that the 
fusible metal of the safety plugs melts at 159 degrees 
Centigrade. 

L. H. ENstow said that both Mr. Bingham and Mars- 
den C. Smith were due a high compliment and apprecia- 
tion of operating men and engineers, for their contribu- 
tions with respect to chlorine handling. Many valuable 
thoughts and suggestions had come out of the practical 
developments and tests at the Richmond plant. Espe- 
cially noteworthy was the adaptation of pressure reduc- 
ing valves to maintain low pressures on the gas lines, 
the removal of ton containers from the building to an 
outside gassing chamber, and the outside (protected) 
container storage for maximum safety. In handling 
leaking containers it might be necessary at some time to 
waste the chlorine to a sanitary sewer if one was avail- 


able. Chlorine, being heavy, would lay in the barrel of 
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the sewer above the flow line, if not too rapidly dis- 
charged, and would travel through and be gradually ab- 
sorbed by the sewage. In one instance he had known of 
a vault to be built to withstand pressure and into which 
a leaking ton container could be lowered and lid with 
gasket bolted down. An outlet therefrom connected to 
one of the chlorinator manifolds, thus allowing the leak- 
ing chlorine to be utilized instead of being wasted. Mr. 
[-nslow said that he was glad that Mr. Bingham stresseq 
the hazard of, and great care necessary in refillin 
chlorine cylinders by those who might not appreciate the 
danger involved, or the need of systematic valve inspec- 
tion and overhauling. 

“Lynchburg’s New Supply Main” — Ricnarp F. 
WaGNER, Director of Public Safety and Water, Lynch- 
burg, Va. 

Mr. Wagner presented a digest of the interesting his- 
tory of Lynchburg’s Water Works, the latest project 
being that of the Pedlar River development which origi- 
nally made use of wood-stave pipe. A section of this 
line leaking badly had recently been replaced with 48,000 
feet of 36 in. Class A and Class B (High-Tensile) C., 
pipe jointed with Leadite. This latest project had been 
financed in 1933 by P.W.A., in which crews of 200 men 
taken from relief rolls (after physical examination) were 
used. The hand trenching and filling required 2.78 man 
hours per yard of earth moved. The line was installed 
at a total cost of $11.57 per foot of pipe, the city’s part 
being $8.27 per foot. The 4,000 tons of pipe and the 
fittings were produced by the Lynchburg Foundry and 
the project was completed within the 12 months estimated 
at a cost of $556,000, including the grant of $159,000. 

“Water Works and Sewerage Improvements Under 
P.W.A.” was reviewed by Col. James A. Anderson, 
P.W.A. Administrator, Richmond, Va., in which he said 
that 58 water and sewage projects in Virginia had been 
approved as P.W.A. projects; that 70 per cent of the 
applicants had been financially able and requested only 
the 45 per cent grant. 


Trends in Treatment and Operating Kinks 


“Operating Kinks for Filter Plants” — by F. E. 
Stuart, Engr., Industrial Chemical Sales Company, 
New York City. 

Mr. Stuart’s paper constituted a helpful compilation 
of operating “kinks’’ employed at various water treat- 
ment plants scattered throughout the country. A few 
of these follow: Colored pins and a city map give an 
accurate picture of complaints registered, their nature 
and extent and have served at Richmond to indicate the 
result of improvements in water treatment. A dry-feed 
machine mounted on wheels had been used to advantage 
at the Indianapolis Filter Plant. Open troughs for con- 
veying lime emulsion have advantages in maintenance 
over pipe or hose lines. 

To observe the effect of varying pH values on cor- 
rosion, the treated water may be continuously seen 
through rusty nails. A layer of anthracite coal (Anthra- 
filt) replacing’ the upper portion of sand beds has been 
effective in increasing length of filter runs and lowering 
wash water required at Easton, Pa. For recarbonating 
softened water at Greenville, Tenn., dry ice is employed. 
Chromium plating can be efficiently cleaned with a mix- 
ture of flour and kerosene oil. Transite pipe, properly 
supported, has proved highly satisfactory for transport- 
ing chlorine water and chlorinated copperas at Richmond, 
Va., and Dallas, Tex. Effective coagulation removes 
copper sulphate added to raw waters. For pressure filters 
“Black-Alum,” which contains carbon, has been found 
quicker acting and more efficient than ordinary alum. 
The leading operators are adopting pounds per million 
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gals. (P.M.G.) as the universal expression of chemical 
dosages, replacing grs. per gal. and part per million. 
From lime sacks, etc., the weight marks are torn off and 
composited as a record of the pounds used during each 
24 hour period at Norfolk, Va. The sand of the Atlanta 
filters is kept clean by systematic application of chlorine 
water and soaking over night, therein, at intervals. At 
Nyack, N. Y., an over-night soak in 2 per cent caustic 
soda is followed by agitation of the top sand and with 
a portable high speed mixer consisting of motor, shaft 
and impeller which creates the scour. At Durham, N. C., 
6 to 10 per cent of the mixing chamber discharge is 
pumped back to the inlet end to improve floc formation 
and save coagulant. 

“Developments and Trends in Water Treatment 
Practices”—by L. H. ENstow, Editor, WaTER Works 
AND SEWERAGE and Engineer, The Chlorine Institute, 
New York City. 

Presenting a digest of some of the more important 
developments and trends in water treatment practice, 
Mr. Enslow touched on the improvements in, and the 
related growth of water softening, with especial refer- 
ence to the Zeolite method in which improved Zeolites 
and enhanced salt economy had given impetus to this 
method either alone or in combination with lime-soda 
softening. In coagulation practice the growing use of 
iron salts was of interest. Richmond, Va., had adopted 
“chlorinated-copperas” within the year, with a resultant 
improved filtered water and a saving of $10,000 per year. 
The larger American plants were now being equipped to 
handle and store loose chemicals purchased in bulk at a 
material saving, the chemicals being unloaded and han- 
dled through vacuum lines without dust nuisance. An- 
other improved coagulant meeting with favor was filter 
alum fortified with activated carbon known as “Black 
Alum.” Especially interesting had it been in produc- 
ing more effective and speedier coagulation and sludge 
stabilization. Mechanical flocculators had proven their 
worth and were being increasingly used. 

In algae control an improved and more economical 
method of coppering reservoirs, (developed at Los 
Angeles) involved broadcasting of pulverized copper 
sulphate over the reservoir surface. Iron and man- 
ganese removal through Zeolite units had been on the in- 
crease as had automatic Zeolite plant operation. Two 
new chemical feeders had appeared on the market, one 
feeding by weight rather than volume and the other 
having no moving parts and feeding by varying the in- 
tensity of vibrations of the feed spout. 

In filtration the trend was toward the use of coarser 
filter sands and anthracite coal, alone or in combination 
with sand. The new porous plate filter bottom which 
allows elimination of the gravel bed represented another 
promising development. 

Mr. Enslow pointed out that corrosion control through 
pH adjustment of the finished water was becoming a uni- 
versal practice but that the control was not as well under- 
stood as it might be. No rule as to the pH value required 
could be laid down because the bicarbonate hardness of 
the water was the controlling factor. Therefore, in the 
very soft waters pH values as high as 9.5 to 10 had been 
found requisite whereas for waters with 60 or more 
bicarbonate hardness the required pH value might be as 
low as 7.5 to 8.0. As the casbonate hardness increased 
the pH value needed became less. It would therefore 
be necessary in each case to determine the required pH 
value. The use of caustic-soda (at present prices), rather 
than hardness producing lime, deserved attention and 
was already being used to an increasing extent. 

For taste control nothing had been found superior to 
the use of activated carbon and the ammonia-chlorine 
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treatment. A combination of heavy pre-chlorination 
with carbon had been effective in severe cases, with am- 
monia added to the filtered water in post-chlorination. 
The value of ammonia-chlorine treatment to prevent after 
tastes in dead ends and control putrefaction and cor- 
rosion, by checking biological action in the mains, seemed 
to be proven in several instances—especial mention being 
made of Richmond, where the effect was first demon- 
strated. At Utica, N. Y., tuberculation of the long sup- 
ply mains continued to be held in check by use of the 
ammonia-chlorine treatment at the reservoir. 

The meeting closed with a brief Round Table Session 
devoted to answering questions deposited in the Ques- 
tion Box. + 


Bunker Associated with Fuller & Everett on 
Bogota Project 


(A Correction) 

We have had called to our attention an error which 
appeared in the report covering the Proceedings of the 
New England Water Works Association. In the digest 
of a paper by Mr. George C. Bunker, Consulting Engi- 
neer of Panama (read in his absence), it was reported, 
on page 379 of our November issue, that the author had 
returned to South America “to supervise construction 
of the new reservoir, pipe line and filtration plant” at 
3ogota, Columbia. We are informed that this was 
erroneous; that, Mr. Bunker was retained only on the 
design of the purification works; whereas, Fuller and 
Everett, Engrs., of New York City, were retained to 
design and supervise construction of the complete project 
and are so doing at this time. 

In another paragraph it was noted that “Fuller and 
Everett were serving with Mr. Bunker as engineers on 
the Bogota project.” We understand that Mr. Bunker 
was selected by the Columbian governmental authorities 
to collaborate with Fuller and Everett on the design of 
the filtration plant, because of his long experience and 
thorough knowledge of water treatment in tropical and 
semi-tropical America. 

The correct statement is that Mr. Bunker and Messrs. 
Fuller and Everett collaborated on the filtration plant 
design and are co-signers of plans and specifications. 
Supervision of all construction for the entire project has 
been assigned Fuller and Everett, with Mr. Bunker con- 
tinuing as consultant on water treatment. 


’ 
Oldest Member of N. E. W. W. A. Dies 


Fayette F. Forbes, for 61 years Superintendent of the 
Water Department of Brookline, Mass., died at his home 
in Brookline on November 20th. He was 84 years of 
age. 

Born at Buckland, Mass., on May 9, 1851, Mr. Forbes 
attended the Williston Seminary and the Massachusetts 
Institute of Technology. He was first employed in 
making surveys of the Holyoke water works system. 
Later he became associated with E. S. Philbrick, serving 
as surveyor in constructing a water works system in 
3rookline. In 1875, Mr. Forbes was appointed Superin- 
tendent of the Brookline Water Department, a position 
he held until the time of his death. 

Elected to membership of the N. E. E..W. A. in 1885, 
Mr. Forbes served on the Executive Committee and was 
a past-president and honorary member. At its 1935 
annual convention he was presented a certificate in recog- 
nition of his long continuous membership in the associa- 
tion and faithful service to the community which he 
served for 61 years as Superintendent of Water Works. 

Mr. Forbes is succeeded by Walter B. Bushway, for- 
merly Assistant Superintendent of Water at Brookline. 
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THE MENOMONEE FALLS, WIS. ACTIVATED 
SLUDGE SEWAGE TREATMENT PLANT 


By ROBERT CRAMER, JR.* 
Milwaukee, Wis. 


Wis., completed and placed in operation a sewage 

treatment plant, employing the activated sludge 
process with mechanical aerators and with an auto- 
matically controlled gas engine driven generator-set 
utilizing digester gas. 

The plant is designed for an ultimate population of 
1,800, although the present contributing population is 
only 1,300 persons. The activated sludge process was 
chosen because Menomonee Falls is located but a few 
miles from the City of Milwaukee and the sewage from 
the town is discharged into a small stream, the Menomo- 
nee River, which flows through the heart of the City of 
Milwaukee. 


is March, 1935, the Village of Menomonee Falls, 


Features of Design 
Pumps— 

The influent sewage enters a wet well from which it 
is pumped through a bar screen to the primary tank. 
The sewage pumps are arranged so that the varying levels 
in the wet well and the head-capacity characteristic of 
the pumps operate together in such a manner that the 
pump discharge is zero at the minimum wet well level 
and a maximum at the high level of the well. Each of 
the two pumps deliver 150 gallons per minute when op- 
erating under the lower head. The rate of flow through 
the plant thus fluctuates with that of the income sewage 
Primary Tanks 

The primary tank is rectangular, being 8’ x 16’ x 8’6” 
water depth. The sludge removal equipment is of the 
straight line type, manufactured by the Link Belt Co. 
The primary sludge is removed from the sludge hopper 
by a plunger pump manufactured by the Chain Belt Co. 


Mechanical Aerators 


The aeration tanks are two in number and square in 
plan, 16’ x 16’ x 9’8” water depth, with 2’0” fillets in 
the lower corners. Stop gates are provided to enable 
the operation of either tank alone or of the two in series, 
the latter method being normally used. The tanks pro- 
vide a combined volume yielding an aeration period of 
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4.92 hours at 144,000 g.p.d. sewage flow with 20 per cent 
return sludge. Return activated sludge may be fed to 
either aeration tank or to both in any desired proportions, 
return being normally to No. 1 aerator. Control of the 
return is effected by specially designed butterfly valves 
located near each aerator and operated from the aeration 
tank bridge, with facilities for visually observing the rate 
of return sludge flow. The aerators were supplied by 
American Well Works. 


Final Tanks— 

The final sedimentation tank is rectangular, 8’ x 16’ 
x 8’0” water depth and equipped with straight line 
sludge collecting mechanism, by the Link Belt Co. The 
outfall weirs are structural aluminum troughs arranged 
in the form of the letter “H,” providing long weirage 
with a drawoff rate of 6,000 gallons per foot of weir per 
day. The effluent weirs are connected to an outfall well 
which discharges to the Menomonee River. 

It will be noted that the final settling tank is slightly 
smaller than the primary. The detention period based 
on the average flow is only slightly over one hour. On 
the basis of operating results at Fort Atkinson, Wis., 
is was found desirable to make the detention period in 
the final settling tank low, since an activated sludge in 
good condition would settle out in considerably less time 
than this and would only tend to become stale if retained 
a longer period. If the activated sludge is not in good 
condition, longer settling periods do not help this condi- 
tion but tend to aggravate it through increased staleness 
of the sludge. ° 


Sludge Waste and Return— 


The facilities provided for the return of activated 
sludge are especially noteworthy and are an exclusive 
feature of the American Well Works aerator. Utilizing 


the hydrostatic head available between the surface of 
the liquor in the final sedimentation tank and the de- 
pressed surface of the liquor within the orifice cone of 
the aerator, the activated sludge from the hopper of the 
final sedimentation tank returns by gravity to the aerator. 
It is introduced at a point just above the depressed liquor 
level within the aerator cone, 
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Plan and Flow Diagram of Menomonee Falls, Wis., Activated Sludge Plant. 


The piping is arranged with a single sludge pipe lead- 
ing from the final tank sludge hopper to a small wet well, 
where the pipe is provided with a tee on a vertical run. 
The side outlet of the tee connects to a sludge pipe lead- 
ing to the aerators, which in turn branches, one branch 
to each aerator. A gate valve and a butterfly valve in 
ach branch serves to regulate the return sludge flow. 

The upper outlet of the tee in the small wet well is 
provided with a slip pipe with a V-notch in the side 
through which waste sludge may flow and spill into the 
wet well. By adjusting the butterfly valve and the slip 
pipe, the return and waste may be regulated. The waste 
is pumped from the wet well by the primary sludge 
pump, which is operated by a float switch in the wet well. 
This system eliminates the necessity of running a return 
sludge pump continuously, with a considerable saving in 
‘power, and offers the additional advantage of a very 
easily controlled and practical method of sludge return. 
It is only applicable to smaller plants such as those serv- 
ing up to 4,000 persons, but in such cases it serves to 
make this phase of plant operation nearly automatic— 
an advantage where trained operation is usually lacking. 


Digester— 


The digester at Menomonee Falls is octagonal in plan, 
21 ft. on the short diameter and 10 ft. deep. It is pro- 
vided with a fixed cover with supernatant overflow cham- 
ber and equipped with a gas holder in the center of the 
cover, which provides gas storage for the gas engine 
generator set. The digested sludge is air dried on two 
sand beds each 40 by 22 ft. 6 in. 


Gas Engine-Generator— 

The gase engine generator-set is rated at two KW. 
full load, and is provided with full automatic controls. 
The generator is of the induction type and by means of 
varying pressure as the gas holder rises and falls, is made 
to deliver more or less energy in parallel with the public 
service power supply. Thus at all times is all of the 
gas utilized substantially at the same rate it is produced. 
This system of gas utilization is a patented feature de- 
veloped. by the engineering firm which designed the 
plant. 

Operating Results 

The data given here was gathered during a typical 
period of dry weather flow when the plant was in normal 
operation, and followed an extended summer period of 
similar conditions. The plant does not afford technical 
supervision and routine laboratory control ; therefore, the 
data is that obtained during a test run to determine per- 
formance characteristics and results. The methods em- 
ployed and the data obtained are set out below and in 
the accompanying tabulation. 


Character of Sewage— 

The sewage entering the plant is almost entirely 
domestic in character, with no appreciable volume of in- 
dustrial waste. It reaches the plant in a fresh condition 
and is subject to but little dilution during dry weather. 


Operating Routine— 
The plant is operated by the Village Street Superin- 
tendent, who necessarily spends the major part of his 
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time on other duties. The automatic and semi-auto- 
matic features of the plant embodied in the arrangement 
of the sewage pumps and the sludge return permit 
meager supervision to an unusual degree. The operator 
normally spends approximately an hour and a half per 
day at the plant, engaged in cleaning the bar screen and 
pumping primary sludge, which is the only work done 
on the plant other than minor chores of sweeping and 
cleaning. 

Test Run Procedure— 


During the test run a definite routine of control obser- 
vations was established. Sewage flow was metered by 
a temporary 90 degree V-notch weir observed periodically 
at short intervals. 

At the beginning of the run the aeration tank liquor 
contained 1,800 p.p.m. of suspended solids. This was 
reduced by wasting sludge excessively for three days, 
lowering the suspended solids to 750 p.p.m. The con- 
centration was then again built up until by the end of 
the run the mixed liquor contained 2,000 p.p.m. sus- 
pended solids. This procedure was adopted for the pur- 
pose of establishing the effect of mixed liquor concen- 
trations and to establish the ability of the aerators to 
support high concentrations of solids. At the conclusion 
of the test (during the period elapsing between taking 
of the last B.O.D. samples and the examination of these 
samples after incubation), the value of 2,000 p.p.m. 
mixed liquor suspended solids was attained. At that 
time a dissolved oxygen survey was made of the aeration 
tanks. Samples, taken from every part of the tanks, all 
showed a substantial content of dissolved oxygen thus 
demonstrating that the aerators were supplying oxygen 


American Well Works Aerator, One of the Two Units at the Menomonee 
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well in excess of the requirements of the mixed liquor, 
This is especially noteworthy in view of the fact that 
many mechanical aerator installations have experienced 
difficulty in maintaining an excess of dissolved oxygen 
with suspended solids concentrations in excess of 900 
p.p.m. in the mixed liquor. 

The high mixed liquor concentrations above referred 
to were successfully aerated with the aerators operating 
but 75 per cent of the time, the motors being controlled 
by time switches set to a 15 minute cycle and by means 
of which the aerators could be run for any desired period 
of the cycle and remain idle for the balance. 

Total energy consumption of the aerators is a com- 
puted value based upon the manufacturer’s hydraulic 
laboratory tests of the units. The plant switchboard was 
not equipped with facilities for metering the power input 
to the aerators separately. 

Analytical procedure was in accordance with accepted 
methods and with the latest Standard Methods of the 
American Public Health Association so far as possible, 
the only departure from strict conformity being in the 
incubation of the B.O.D. samples. It was necessary to 
incubate these samples in a water bath subject to some 
variation in temperature between the limits of 20 and 
23 degrees C. Proper corrections were applied to com- 
pensate for departures from standard temperature. 


Results and Discussion— 


The operating results of the test run are summarized 
below : 


Sewage Flow (average)....... 144,000 gallons per day. 


(111 gal. per cap. per day) 
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Falls, Wis., Activated Sludge Plant. 
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Suspended Solids: 


SE, EE on ops cob oeiss cannes enwens 194 p.p.m. 

SE NE 6g ean dee HERR ee 2.9 p.p.m. 

NE. che ahc an «cree cect ene 98.5 per cent 
Oxygen Consumed : 

ee Pe Pee re ere 78 p.p.m. 

PO 4 oa ke ced a cea wae oak 17 p.p.m. 

NS i. iw Signed xe Bae oe ee os 78 per cent 
5-Day B.O.D.: 

ME oc coks comanaewbewebaen 172 p.p.m. 

iT SE Vo we snas Seay meres a niees 3.5 p.p.m. 

NR EE os oa dig us nirghiaiduen ote kane 98.2 per cent 
Suspended Solids in Mixed Liquor. 1,280 p.p.m. average 
RMN 6 web cic cnesebuns sei 99 (Mohlman ) 


Throughout the test run the effluent from the plant 
was crystal clear and with the fresh odor of potable 
water, with an exceptionally small volume of pinpoint 
flock being drawn over the final tank weirs. It was pos- 
sible to work in very short retention periods of settled 
sludge in the final tank which allowed a very shallow 
sludge blanket; at all times the flights of the scraping 
mechanism could be seen at the bottom of the tank. 


The excellent results obtained are indicative of the 
high degree of treatment obtainable with the expenditure 
of very modest amounts of electrical energy. The ability 
to control the energy input, with precision, through in- 
termittent operation made possible by the low starting 
torque of the aerator, enables the operator to achieve 
the greatest economy by regulating the power input to 
suit the requirements of the waste treated. 

At the time of writing this article the gas flow was 
not yet sufficient to operate the engine generator unit 
continuously. However, a gas flow of 1,200 cubic feet 
per day, which is expected from this plant, will produce 
approximately 48 KW. hours per day which is only 
slightly less than the power needed for aeration. A 
similar system of gas utilization in operation at Fort 
Atkinson, Wis., for over a year has produced an average 
of 80 per cent of the power necessary to operate the dis- 
posal plant, exclusive of sewage pumping. 

The large input of oxygen obtained (apparently ‘as 
the result of the very fine air bubbles produced) allows 
of high concentration of suspended solids in the mixed 
liquor, of the order of the concentrations possible with 
diffused air. This ability to support such concentrations 
is of the utmost importance in treating strong institu- 
tional or industrial wastes with reasonably short aeration 
periods as well as providing a high margin of safety in 
plants where technical supervision and control are de- 
ficient. Both, through the reserve capacity provided by 
high solids concentrations ; and, through the wide range 
of allowable fluctuations in mixed liquor concentration, 
a high margin of safety is provided, that becomes of 
especial value in plants which are subject to meager 
supervision or control. 

The Menomonee Falls plant was designed and its con- 
struction supervised by Robert Cramer & Sons, Con- 
sulting Engineers of Milwaukee, Wisc. 


7 
Illinois Holds 3rd Conference 
On Water Purification 


The 3rd Annual Illinois Conference on Water Purifica- 
tion, sponsored by the State Health Department and the 
Southern and Central Illinois Water Treatment Op- 
erators Association, which was held at Springfield, IIl., 
was attended by a record number of operators—69 plans 
being represented amongst the 131 registrants. 

Officers elected by the Association are: President, 
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Ned Atkinson of Vandalia, Ill.; Secretary, Clifford Fore 
of Carbondale, Ill.; Corresponding Secretary, Clarence 
W. Klassen, Acting Chief Engr., Illinois State Dept. of 
Health. 

v 


H. L. Shaner Dies Suddenly 


Harry L. Shaner, well known 
and admired, Commissioner of 
Public Works at Winston-Salem, 
N. C., died suddenly at his home 
on November 20th, in his 56th 
year. 

Mr. Shaner, an engineer gradu- 
ate of the Virginia Military In- 
stitute (1899), first served as 
Assistant City Engineer of 
Lynchburg, Va., and became 
City Engineer in 1904. This 
position he held until 1918 when 
he became Commissioner of 
Works at Winston-Salem, N. C. 

He served in the army as Captain during the World 
War, and there won the familiar title of “Cap.” by which 
he was best known to his many friends. 


v 


Georgia W. & S. Ass'n Holds 
4th Annual Short School 


The Georgia 4th Annual Operator’s Short School 
was held in Atlanta, Nov. 6th-8th., under joint auspices 
of the Georgia Water and Sewage Operators Assn.; 
Georgia School of Technology, and Georgia State De- 
partment of Health. The attendance was 125, and 50 
Class “C” and 25 Class “C” Certificates were awarded. 

Amongst the lecturers and their topics were the fol- 
lowing : 

W. H. Weir—*Methods of Water Purification.” 

A. J. Smalshaf and O. W. Gray—‘“Corrosion Control.” 

J. L. Daniel—“Water Plant Chemistry.”’ 

H. A. Wycoff—‘Water Bacteriology.” 

Paul Weir—“Taste and Odor Control.” 

M. T. Singleton and G. R. Frith—‘‘Sewage Treat- 
ment.” 

H. P. Powell—“Swimming Pools.” 

Officers named for- 1935-36 were: 

President, Odell Gray (Thomasville); Vice-Pres., 
Carl Alexander (Rome) ; Vice-Pres., Lewis De Jarnette 
(Atlanta); Sec’y-Treas., Lewis Simonton (Griffin) ; 
Chairman of Executive Committee, Paul Weir 
(Atlanta). 





Capt. H. L. Shaner 


¥ 
L. N. Thompson, St. Paul, Minn., 
Elected Director of A. W. W. A. 


At the recent 25th Annual Meeting of the Minnesota 
Section of the American Water Works Association, 
Leonard N. Thompson of St. Paul was named to repre- 
sent the section on the National Board of Directors of 
A.W.W.A. Mr. Thompson is General Superintendent 
and Engineer of the St. Paul Water Department. 

Other officers named were the following: Chairman, 
Edgar W. Johnson (Minneapolis) ; Trustees, Ross A. 
Thuma (St. Paul) ; Felix Seligman (Duluth) ; Eugene 
Schwarz (Rochester) ; E. M. Grime (St. Paul). R. M. 
Finch, District Manager for Wallace and Tiernan Co., 
who has served the section for several years as Secre- 
tary and Treasurer, was re-elected to this office. 

The 25th meeting, held in St. Paul, was voted the most 
successful ever held by the Minnesota Section, 
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AN IMPROVED METHOD RATING 


AND SAMPLING WELLS 


By PAUL F. HOWARD, M.S.* 
Boston, Mass. 


importance to ascertain the 

quantity and quality of water 
yielded by an individual driven 
well connected to other wells of 
a water system. Experience has 
shown that analyses of samples 
of water taken from individual 
wells by means of a hand pitcher- 
pump give false and meaningless 
results, especially in relation to 
the iron content. Likewise the 
yield of an individual well by 
means of separate pumping fur- 
nishes but little if any informa- 
tion as to the yield of the individual well when ganged 
together into a common system. 

The writer’s firm was engaged, some two years ago, 
to investigate a water supply of the city of Attleboro, 
Mass., from about 90 driven wells. During the course 
of the work it became desirable to determine the yield of 
each individual well and the iron content of the water 
from each individual well under normal operating con- 
ditions. This was done by a device which we have called 
a Well Rater and Sampler. The device (see cut) was 
connected to the top of the well by a 2% inch wrought 
iron pipe about 2% feet long. At this point a 1% inch 
centrifugal pump was connected by the proper fittings 
and discharged through a 2 inch pipe. On the suction 
pipe a hand pump was attached to prime the pump. A 
2 inch orifice flow meter was inserted in the discharge 
line and by means of a manometer the rate of flow was 
determined. The amount of the draw-down of the well, 
when connected to the well field, was determined by 
means of a mercury U tube connected to a small tube 
attached to the well cap, the tube extending into the well 
to a depth sufficiently great so that the end was at all 
times below the level of the water outside of the well. 

3efore the Well Rater and Sampler was connected to 
the well the permanently installed valve on the suction 
line was closed. After the device was connected this 
valve was opened and the well was observed under actual 
working conditions—i.e., while it was being pumped along 
with the other wells by the large pump in the pumping 
station. The drawdown was revealed by the reading of 
the manometer connected to the tube in the well and 
recorded. Thereafter, the permanently installed valve 
was closed and the centrifugal pump started, the rate of 
pumping being controlled by a valve on the discharge 
line. As the discharge increased the drawdown in- 
creased, thus producing a deflection on the manometer. 
When the manometer reading was the same as that ob- 
served under the actual working conditions, as just de- 
scribed, the yield of the well was asstfmed to be the 
same. The quantity being pumped was then determined 
by observing the deflection of the flow manometer on 
the pump discharge line. The results represented the 
actual amount of water that the well was contributing 
from the field as a whole when under actual pumping 
conditions. Samples of water for analyses were then 
taken at the point of discharge. 


iz is oft-times desired and of 





P. F. Howard 


*Whitman and Howard, Eners., Boston, Mass. 





By careful operation of the valve at the discharge 
end of the pipe the yield of the well was brought gradu- 
ally up to the original yield at the beginning of pumping 
Thereby higher velocities than usual or ordinary in the 
pipe well were provided. Any excess velocities would 
of course, free scale, rust and other matter and give false 
samples. The flow manometer in this particular instance 
was connected to the 2 inch orifice flow meter. The 
liquid used to determine the differential pressure can be 
of any specific gravity desired depending upon the rate 
of flow to be measured. The most common is mercury 
for high flows and carbon tetrachloride (Specific Gravity 
1.60), for low flows. 

One side of the mercury U tube was connected to the 
tube in the well and filled with water from the surface 
of the mercury to the water level in the well, care being 
taken to remove all air. The other side of the U tube 
was left open to the atmosphere. 


A Specific Case 


The following specific example will serve as an illus- 
tration. After the Well Rater and Sampler had been 
properly set up and connected to a well the mercury U 
tube was connected to the tube in the well. There was 
an initial deflection of mercury of 3 inches which repre- 
sented a water column of 40% inches, the distance from 
the water table to the mercury surface of the U tube. 
After an equilibrium had been reached the well was con- 
nected to the field and the mercury in the U tube deflected 
an additional amount corresponding in general to the 
distance the water table dropped outside of the well and 
specifically to the drop in pressure in the wall. In this 
case the total deflection was 4% inches or a difference 
in deflection of 14% inches which equal 17 inches of water 
as the drawdown within the well. 
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YIELD - GALLONS PER MINUTE 
Typical Well Rating Curves Obtained. 


The well was then shut off from the other wells and 
the small pump started. The discharge valve on the 
pump was then opened slowly increasing the yield of the 
well until the drawdown deflection of mercury showed 
444 inches. After this point was reached the flow mano- 
meter was observed to have a deflection of 154 inches 
of mercury which on this meter represented a flow of 
20.1 gallons per minute. 

The yield of the various wells in relation to the draw- 
down was plotted on arithmetric paper and the yield of 
each well was found to be directly proportional to its 
drawdown. The yield of the various wells varied from 
1 to 25 gallons per minute and the drawdown varied 
from 51%, to 26 inches. 

This device has been made use of in installing new 
driven well fields. By its use we have been able to pre- 
dict reasonably well the drawdown or vacuum to be 
expected in a system of driven wells and to eliminate 
uneconomic wells, which have a low yield in relation to 
the drawdown. Also with open end wells it has been 
possible to determine at what yield a well will throw sand 
sufficiently to result in the filling up of wells by sand. 
The equipment will probably be found to have other uses 
also. 

Acknowledgment—The above paper was presented 
before the New England Water Works Association, at 
Providence, R. I., Sept. 19, 1935. 
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A Modern Turbidimeter 


By GRANT LAUGHLIN 
Filtration “oe nt Corp. 
New York, N. J ’ 

An accurate and easily operated turbidimeter is al- 
most indispensable in a chemical treatment sewage plant, 
where clarification is the prime object, and where, either 
in laboratory flocculation tests or in actual plant opera- 
tion, clarification efficiencies can readily be put on a 
standard basis of comparison. 

The principles involved and the instrument shown 
here has been developed at Dearborn’s and Perth Am- 
boy’s chemical treatment plants to meet the requirements 
of the most critical laboratory. The usual guess-work 
associated with turbidimeters has been eliminated and 
the all- -important factors of accuracy, sensitivity, and 
ease of operation have been given consideration. It. is 
compact and portable, weighing about ten pounds, and 
has space for carrying a pair of glass cells. 

All variables, such as fluctuating illumination and 
photronic cell fatigue, have been removed by specific 
circuit design. Comparisons are made against distilled 
water as having zero turbidity. Operating procedure 
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consists of -placing a cell filled with the sample in front 


of the light beam (front cut-out), pressing the push- 
button on the panel, and reading the turbidity directly 
from the calibrated scale. 

There are two scales: one reading 0 to 3000, and an- 
other, designed for high sensitivity, and reading 0 to 
100. The accuracy and sensitivity of this last scale is 
such that a differential of 3 p.p.m. in turbidity will de- 
flect the needle nearly one-eighth of an inch. Each 
range has a separately designed circuit, and the change 
from one to the other is done by a convenient switch 
on the panel. 
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Light Control Rheostat Switch; 
Push Button, Range Selector, Light 
Adjuster. 


Turbidimeter. Left: 
Glass Cells. Right: 
Turbidity Scale Zero 


Electro 
Center: 


Through use of the instrument, treatment efficiencies 
are revealed by the observed rates of clarification (tur- 
bidity reduction) following the chemical conditioning 
stages of precipitation processes. The electric-eye has 
no personal equation with which to contend. 

Acknowledgment.—The author is indebted to Mr. 
Edmund Miller, Supt. Sewage Treatment, Dearborn, 
Mich., who conceived the basic design of this turbidi- 
meter and successfully employed the principle in chemi- 
cal dosage control at Dearborn. 

v 
Dry Ice as Well Cleaner 


Dropping 200 pounds of dry ice down a well casing 
and thereafter closing the well tight, a well driller has 
found effective in opening of well screens. As the dry 
ice “melts,” the liberated carbon dioxide gas builds up 
a pressure which forces the water in reverse of usual 
flow out through the well screens and surrounding sands 
or gravel. The pressure is watched on a gage on the 
well and the relief valve is opened to avoid pressures 
above 150 Ibs.—Monsanto “Chemical Topics.” 
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SHORT SCHOOLS AND LICENSING 


By EDW. S. HOPKINS* 
Baltimore, Md. 


it is necessary to consider the functions of short 

schools and operator licensing regulations con- 
jointly. This condition has arisen because frequently 
the subject of the short school training is to enable the 
water or sewage plant operator to meet present or future 
license requirements. This places the responsibility for 
maintaining operator efficiency in the majority of cases 
upon the short schools, such as have already been estab- 
lished in 25 states. 


. LTHOUGH fundamentally different in character, 


Certain national technical societies have been, or are, 
studying the problem of basic training for plant op- 
erators. In a recent report (2) the Sanitation Division, 
American Chemical Society, has clearly indicated the 
fundamental scientific training necessary to adequately 
control filtration processes. This report recognizes the 
value of experience but states: 

“Instruction schools and conferences for operators, 
now holding positions, have been helpful but cannot be 
considered as an equivalent for well educated and prop- 
erly trained men who have made a specialty of water 
purification and sewage treatment plant operation. 
Attempts to simplify and minimize the theories and prin- 
ciples involved in the complex problems of sedimentation, 
colloidal suspension, nitrification, hydrogen ion concen- 
tration, anaerobic and aerobic digestion, filtration, and 
the innumerable chemical reactions and _ biological 
changes, may lead to a superficial view that may be more 
harmful than helpful.”’ 

A committee report of the American Public Health 
Association (3) in discussing the competency of plant 
personnel, believes that “sound operation is based upon 
fixed responsibility subject to the action of the reviewing 
authority.”’ The necessity of broad technical training is 
also emphasized and experience in plant operation is 
evaluated as a very important factor. 

In a preliminary report (4) of a committee of the 
American Water Works Association, created to study 
the problem of licensing, advocates certain qualifications 
for plant personnel. It is of interest to note that, 
whereas, this report insists upon the utilization of highly 
trained individuals, it also provides for those with ex- 
perience and ability who have a minimum of formal 
education. 

It is clearly indicated that the task of the short school 
should be definitely limited to the training of plant op- 
erators now in service, keeping them in touch with the 
field in general, and with new developments. 

Jordan (1) in a recent article states: ‘The combina- 
tion of licensing and water works schools, on the one 
hand, trains men for the improvement in water works 
supply service for which every city and state should 
strive, and on the other hand assures to water works 
personnel the degree of security and community respect 
to which any hardworking, willing employee is entitled.” 

With this belief the writer disagrees. It must be 
granted that the assistance given to the individual by 
short school training is definite and tangible; but, the 
value derived from a licensing system is not at all clear. 

The previously quoted national society reports estab- 


*Prin. Sanitary Chemist, Montebello Filters, Baltimore, Md. 








lish basic qualifications for plant personnel. It must not 
be forgotten, however, that the plant operator is, as q 
usual thing, appointed by local authority. It is believed 
therefore, that the work of the national societies should 
be to educate local executives as to proper operator quali- 
fications, rather than to support bureaucratic control 
through state agencies. A community educational cam- 
paign should, in the long run, provide sounder assurance 
of retention of qualified men in office than will the pres- 
sure of a license fiat. 


A consideration of the available data in the literature 
leads to the conclusion that the necessity for licensing of 
operators has not been proven. New Jersey and Michi- 
gan have statutes which require the registration of plant 
operators. Licensing in West Virginia is under regula- 
tion of the Health Council. Texas and Georgia have a 
voluntary system, and Ohio operates under an engineer's 
registration act. A committee in California has recently 
reported in favor of the voluntary system. 

Regulation would not improve the “professional” 
standing of the technical operator or raise to any degree 
the standards. The remedy lies in educating the appoint- 
ing authorities to a realization of the fundamental 
sciences involved, with a resultant appreciation of ade- 
quately trained professional personnel. The legal ad- 
visor to the smallest town is a trained lawyer, the health 
officer usually a trained medical doctor. Why then, 
should economic objection be raised to placing profes- 
sional personnel in charge of purification plants as an 
adequate safeguard to the public health? Part time 
supervision of the technical operator by a highly trained 
man, apart from the reviewing authority, seems the best 
method of elevating the plane of operators. An educa- 
tional program in this direction is a task for the sanitary 
engineering bureaus of the various state departments of 
health, and technical societies or associations. 

Greater protection of the public health can be secured 
by other means than licensing. The fact remains that 
potential elements of political control enter into such a 
system, particularly if yearly license renewals are en- 
forced. Most state departments of health already have 
authority to regulate and supervise the efficiency of plant 
operation. Therefore, if possessing the power to file 
charges of inefficiency, incompetentcy or negligence 
against plant operators (with the local appointing au- 
thority) much can be done to maintain health safeguards. 

Much more of a lasting effect may be secured by this 
type of activity than by a license system, the standards 
of which must of necessity be adjusted to fit a variety of 
existing conditions. Further, education of the public to 
appreciate the plant operator’s responsibility should be 
considered of first importance. When this has been ac- 
complished professional status and health protection will 
be assured. 

REFERENCES 
(1) Jordan, Harry E., Eng. News. Rec., 114, 645 (1935). 
(2) Committee Report, Ind. Eng. Chem. (News Ed.) 26, 389 
(1934). 
(3) Committee Report, Amer. J. Pub. Health, 25, Supp. Feb., 
p. 175 (1935). 
(4) Coss Report, J. Amer. Water Wks. Asso., 27, 1392 
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THE PATENT SITUATION 


IN SEWAGE TREATMENT 


By PAUL HANSEN, C.E.* 


Chicago 


ticing engineer having no personal interest in any 
patents relating to sewage treatment, but one who 

is called upon by clients to design sewage treatment plants 
that may embody patented devices and processes. From 
such a point of view patents may be divided into seven 
classes : 

1. Patents that are valid and useful and for which a 
reasonable royalty is charged. 

2. Patents that are valid and useful but for which an 
unreasonable royalty is demanded. 

3. Patents that are unexpectedly obtained and unex- 
pectedly affirmed by the courts. 

4. Patents of doubtful validity, but useful, for which 
a small royalty is demanded. 

5. Patents of doubtful validity, but useful, for which 
a large royalty is demanded. 

6. Patents on which royalties are covered in the price 
of equipment. 

7. Patents on which royalties are not covered in the 
price of equipment. 


Valid and Useful Patents with 
Reasonable Royalties: 


The first group of patents causes the practicing engi- 
neer very little trouble. By “reasonable royalty”’ is meant 
one which does not seriously affect the relative economy 
of a device or process as compared with an alternate 
possibility of the same or nearly the same suitability. 
A typical instance of this is the patent on the Imhoff 
tank. The royalty demanded was reasonable and easily 
applied. The novelty of the device was such as to raise 
little question in the minds of most engineers as to the 
validity of the patent. 


Valid and Useful Patents with 
Unreasonable Royalties: 


The second group causes little trouble provided it is 
known in advance of design that the patents are valid 
either as a result of common acceptance of their royalty 
or by affirmation of the courts. There are in most cases 
enough processes and devices to choose from so that a 
sewage treatment problem may be reasonably and eco- 
nomically met by using other processes and devices which 
do not infringe any existing patents or on which royalties 
are reasonable. This very situation tends to prevent a 
demand for excessive royalties. 


Patents Unexpectedly Obtained and 
Affirmed by Courts: 


The third class is the most troublesome, especially 
when accompanied by demands for unreasonable royalties. 
Most engineers having to do with sewage disposal are 
familiar with the unexpected affirmation of certain claims 
of the septic process patents in the Saratoga Springs case 
and the subsequent attempts of the owners of these 
patents to collect unreasonable foyalties, principally from 
small towns. To defend themselves against the claims 
of the owners of the septic process patents, engineers and 
municipalities formed an “Association for the Defense 
of Septic Process Suits.” It would have been quite 
possible to avoid or circumvent the septic process patents. 


T icin is written from the point of view of a prac- 


*Greeley and Hansen, Engrs., Chicago. 





Many well informed engineers were never convinced of 
the value of the septic tank process and subsequent in- 
quiry stimulated largely by the experiments at Columbus, 
O., in 1904, has shown that the septic tank process has 
such great limitations for large scale use that septic tanks 
are now obsolete in municipal practice. 

A more recent example is the affirmation of the validity 
of the activated sluge processes by the U. S. District 
Court of Milwaukee. While the validity of the patents 
has been in part upheld by the U. S. District Court of 
Appeals, there has been no accounting nor collection of 
any royalties. A number of cities which have been sued 
have settled out of court. Activated sludge is a useful 
process of increasing economy, by reason of refinement 
and improvements made by engineers generally, and it 
has a wide field of applicability. Most of the early 
patents have expired or are about to expire in November. 
Hence the use of the process is not likely in the near 
future to be restricted by patent royalties. 


Patents of Doubtful Validity 
Involving But Small Royalties: 


There are some patented processes or devices of doubt- 
ful validity. If royalties are small or are unobtrusively 
covered up in the sales price, engineers are not likely 
to make much effort to avoid them, especially when the 
patent rights do not act to seriously restrict competition. 


Patents of Doubtful Validity 
Involving Large Royalties: 


The fifth class is fortunately not a large class and in 
most cases the patent claims can be circumvented. Where 
it is desirable to use a process covered by such patents 
the engineer should inform his clients as fully as possible 
regarding the situation and carefully weigh with them 
the relative merits of paying the royalties asked or 
challenging the validity of the patents in court. In im- 
portant cases the cost of litigation may be shared by an 
association of communities as was done in combating 
the septic process suits. 


Patent Royalties Covered in 
Price of Equipment: 


The sixth group is a large one and may include the 
other groups, and it is ignored by engineers much more 
than it should be. The engineer often authorizes pay- 
ment for these royalties but is not aware of it. He gen- 
erally does not know what patents are involved nor the 
amount of the royalties. Such royalties as may be in- 
volved are taken care of in the specifications by a require- 
ment that the contractor shall save the client harmless 
from all claims of patent infringement. 

The manufacturer, on the other hand, is much con- 
cerned with patents which affect apparatus manufactured 
by him. If the patents are his own or if he has exclusive 
control of them he is apt to feel righteously entitled to 
the benefits of such patents. If he is constrained to pay 
to competitors, patent royalties on some feature of his 
manufactured articles, he is apt to regard such patents 
as “nuisance” patents or to use a harsher phrase, “stick 
up” patents. If the royalties demanded are relatively 
small the manufacturer may find it cheaper to pay them 
than to challenge the validity of the patents in the courts. 
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If, however, the royalties are relatively large and the 
validity of the patent is questionable then it may prove 
worth while to resort to litigation. But such litigation 
is very expensive. 

In the United States, obtaining a patent is a relatively 
easy matter. This is due in part to the persistence of 
an old but now outworn national policy of encouraging 
invention as a means of building up industry. No doubt 
this policy did stimulate industry in the earlier days, but 
nowadays it tends to retard industry, primarily because 
industry must carry a large burden of expense in making 
numerous patent claims for self-protection and in paying 
royalties on or combating in the courts many patents 
that represent nothing fundamentally new by way of in- 
vention. Many are mere combinations of processes and 
devices long known and in use. 

Inventors are no doubt entitled to protection in the 
exploitation of their inventions, but this protection should 
be administered with due regard to essential justice and 
to general public interest. 

That engineers and their clients may at least know 
what burden of expense for patent royalties they are 
called upon to meet engineers should inform themselves 
more fully as to the status of patents on which royalties 


are covered up in the selling price of equipment, and 


they should also inquire into the methods of exploiting 
such patents, because there is a possibility that such ex- 
ploitation may be carried on in a manner to unduly re- 
strict competition against their client’s interests. 


Patent Royalties Not Covered 
In Price of Equipment: 


Some patents do not relate to equipment used but do 
relate to processes which are embodied in plans and speci- 
fications prepared by the engineer. Manifestly it is 
improper and unjust to require the general contractor to 
assume responsibility for such patents especially if the 
patents are issued in this country after the works are 
built or if the patents are of doubtful validity. In case 
of valid patents it is preferable for the client to make 
direct settlement of patent claims and to negotiate such 
settlement prior to the preparation of plans and specifica- 
tions. In this connection the services of a competent 
patent attorney are often helpful. 

If the exact amount of royalties to be paid is known 
and fixed there can be no objection to requiring the con- 
tractor to include a designated sum in his bid to cover 
such royalties and under some conditions on public work 
this method may constitute a convenience. 

The patent situation in the sewage treatment field does 
not appear to be serious at this time. Important activated 
sludge patents have expired or are about to expire. There 
is now sufficient available choice among sewage treatment 
processes and devices to permit engineers to avoid or 
circumvent patents when the demand for royalties is 
unreasonable or as a corollary to this, the existence of 
such latitude of choice tends to force reasonable royalties 
for patented processes and devices. 

Patents relating to sewage treatment have become more 
numerous in recent years so that the problem of dealing 
with patents from the engineer’s point of view has be- 
come more difficult and complicated. Engineers must 
devote more attention than was formerly necessary to 
such patents. However, in complicated situations, espe- 
cially those involving patents of doubtful validity, or 
excessive royalties, engineers can best serve the interests 
of their clients by advising the employment of a com- 
petent patent attorney. 

Acknowledgement—This paper. was presented before 
the American Society of Municipal Engrs. at Cincin- 
nati, O. 
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Sanitary Waterboard of Pennsylvania Re. 
plies to Pittsburgh Resolution 


on Stream Pollution 


In our November issue there appears on page 400 a 
brief item under the caption “Pittsburgh Starts Impor- 
tant Action, Seeking Abatement of Water Pollution.” 

The report refers briefly to Resolution No. 225 passed 
by the Council of Pittsburgh and forwarded by Mayor 
McNair to the State Sanitary Water Board and Depart- 
ment of Health of Pennsylvania, which called on these 
regulatory authorities and the Attorney General’s Office, 
“to take such steps as are necessary to provide prompt, 
reasonable and continuous relief to affected communities 
(suffering from stream pollution from coal mine drain- 
age and specific industrial wastes—Ed.) lying along the 
Allegheny River and its tributaries,” In this action by 
Pittsburgh, other affected neighbor communities and 
private water companies have been invited by Mayor 
MeNair to join. 

To WATER WoRKS AND SEWERAGE, now comes a copy 
of the pointed reply from Dr. Edith Mac Bride-Dexter, 
Secretary of Health and Chairman of the Sanitary Water 
Board of Pennsylvania, to the Pittsburgh authorities. 
The letter, addressed to Mayor McNair, contains the fol- 
lowing disarming paragraphs: 

“When your communications are laid before the Sani- 
tary Water Board I would like, at the same time, to let 
the Board know the progress which Pittsburgh has made 
in its sewage disposal plans.” . . . “Recently I attended a 
meeting in Wheeling, West Virginia, where considerable 
attention was given to the abatement of pollution of the 
Ohio River, so I would like to have some definite evi- 
dence from you that Pittsburgh is making progress 
toward treatment of its sewage, in case inquiries come 
from down stream State Health Department, just as you 
wish information concerning abatement of pollution 
above your Pittsburgh water works.” 

In an accompanying letter to WATER Works AND 
SEWERAGE—addressed to L. H. Enslow, Editor, the fol- 
lowing information comes from Dr. Mac Bride-Dexter: 

“The Pittsburgh resolution enumerates specific sources 
of pollution of the Clarion River. As a result of co- 
operation between this Department and the Leather Tan- 
ning Industry, and insistent pressure of the present 
Sanitary Water Board (italics are ours), construction 
is already under way of a tannery waste treatment works 
at Wilcox. For the St. Mary’s tannery, plans are com- 
pleted by the operating company.” . . . “The Johnson- 
burg paper mill has, for many years, treated most of 
their waste waters, and the major source of pollution 
remaining is that from sulphite waste waters for which, 
we understand, no practical process for successful treat- 
ment is at hand. But, under pressure from the Sanitary 
Water Board, the company has been engaged in ex- 
tensive, fair sized scale, experimentation which has not 
been successful.” . . . “The chemical plant (cited) has 
been investigated and is already under orders to revamp 
their present means of disposal of their wastes so as to 
abate pollution.” 

Relative to acid pollution from coal mines, the letter 
states that in the movement inaugurated by the Penna. 
Health Department, involving the sealing of abandoned 
mines, particular attention had been given drainage areas 
up-stream from the several Allegheny River water works, 
particularly that of Pittsburgh. Added federal appro- 
priations expected, explained the letter, would give the 
Pennsylvania Department of Health $1,500,000 to spend 
in extending mine sealing operations as a work relief 
measure. 
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W. E. Vest, Supt. Wa- 
ter and Sewerage, 


Charlotte, N. C. 


H. G. Baity, State Di- 
rector, P.W.A., Chapel 
Hill, N.C. 


haticed security of position, Mr. Barbour commented on 
the desirability of establishing a form of group insurance 
for membets of A.W.W.A. which would represent a 
form of old age sécurity arid yield a retirenietit and dis- 
ability benefit. For this suggestioti crédit was due Linn 
H. Enslow, and it was not the fantasti¢ idea that somie 
thought. In fact, an important professional engineering 
society was at present studying the possibilities of just 
such a scheme. 

Mr. Barbour reported that A.W.W.A. now had a Gen- 
eral Policy Committee which was studying ways and 
means of improving and strengthening the association, 
and some very real and practical plans should result. 
To him, it was incredible, and a sad reflection, that of 
the 12,000 water works systems of America only 860 
were represented by having one or more members in 
A.W.W.A.—the one association nationally representing 
the water supply industry and its personnel. The reason 
iriust be found atid the cotidition remedied. A sure and 
certain itiethod was that of personal contact ; and, if each 
mettiber would make an effort to bring in one or more 
metnbers the stretigth of the “chain” would be surprising. 
With more members would coiie morte iticome ; atid, with 
the latter, would be’ possible the cartying out of ideals 
of officials of the association in respect to a program of 
bettering the social and economic status of A.W.W.A. 
members in addition to its technical activities. 

Following Mr. Barbour’s talk, Mr. Enslow cited con- 
crete cases of the value of local publicity to water works 
operators, as a fortification against political interference. 
He suggested that a special Publicity Committee be es- 
tablished in the N. C. Section with this objective in mind. 
The section voted in favor of the idea. 


Baity Voted Appreciation 

Amongst the resolutions presented to the membership, 
was a special resolution expressing appreciation and a 
vote of thanks of the North Carolina Section of 
A.W.W.A. and the North Carolina Sewage Works Asso- 
ciation to H. G. Baity, for his services and material con- 
tribution to the development and the good of the two 
associations while serving as Secretary and Treasurer, 
the office from which his present official duties, as 
P.W.A. State Engineer, made it necessary for him to 
resign. 
New Officers 

The following were elected officers for the ensuing 
year: 
President—C. E. Rhyne, Supt., Water, Light and 
Sewerage, Gastonia, N. C. 

Vice-President—J. C. Martin, Supt., Water, Light and 
Sewerage, Tarboro, N. C. 

Secretary-Treasurer—M. F, Trice, State Department 


of Health, Raleigh, N. C. 
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Dir. Publications—W. E. Vest, Supt., Water and Sew- 
erage, Charlotte, N. C. 

P. W. Frisk was again named Chairman of the Mem- 
bership Committee and A. O. True, Chairman of the 
Nominating Committee. 

In the final race between Asheville and Charlotte, as 
the next convention place, out of deference to W. E. 
Vest for his long tenure of service and membership in 
the association, Charlotte was voted the 1936 Convention, 


Technical Sessions 


(President E. D. Burchard, Presiding) 

“Operating Costs at Greensboro’s Sewage Treat- 
ment Plant”—by W. M. Lysrook, Sanitary Engineer, 
Department of Public Works, Greensboro, N. C. 

Mr. Lybrook briefly described the mechanized separate 
digestion sprinkling-filter plant of Greensboro, designed 
for a D.W.F. of 3.25 M.G.D. The plant had been in 
service since 1931 and was at present treating 1.85 
M.G.D. average flow from 20,000 people. The plant 
being designed for twice the present average flow, one 
of the two filter units was alternately held out of service 
except during flows exceeding 3.25 M.G.D. Sludge was 
pumped from primary tanks to digesters 6 times each 24 
hours ; humus from the final clarifiers to the raw sewage 
twice daily. Digester contents (maintained at 83 deg. 
F.) wete re-circulated by pumping at times of transfer 
of crude sludge to the digesters. Due to the large ca- 
pacity of digesters sludge had been stored therein over 
winter and drawn in good drying weather. The dried 
sludge cake was being run through a pulverizer-shredder 
and that not utilized by the city was being sold at $2.50 
per ton at the plant, whereas the cost of production had 
been only 92 cents per ton. 

Laboratory routine involved analyses of samples of 
crude, settled, filter discharge, final effluent and stream 
samples three days each week. Operating personnel 
consisted of two regular 12 hour shift operators and a 
relief operator. Outside labor was used in sludge han- 
dling, and maintenance of grounds and plant. During 
the 4 years of operation the average B.O.D. values had 
been crude 143, settle 110, filter dischg. 25, final effluent 
20—an overall reduction of 86 per cent. Reduction in 
stispended solids had averaged 86.7 per cent. 

The following averages during the 4 year operating 
period were of interest: 


Coarse Screening per M.G.............. 0.51 cu. ft. 
Cae NE ae Pa hives ox +009 545 5a5 08 om ”* 
Gas Production— 
(ak Pek comtte O60 G06. 610 -nnece ccs oa F 
(b) Per lb. of volatile matter added... 8.70 ” ” 


(c) Per lb. of volatile matter reduced. . 12.70 
Bone dry sludge per m.g. sewage treated 628 lbs. 
Volatile matter (d.b.) crude sludge...... 60 per cent 
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Volatile matter (d.b.) digested sludge.... 

pH of re eee eer ee 

Operating costs reported by Mr. Lybrook between 
June, 1931, and June, 1935, vary between $12.22 (1933) 
and $9.08 ( 1935)—the average being $11.00 for the 4 
year period. Some of the costs per m.g. follow: 


Item Max. Year Min. Year 
Salaries and Wages............ $6.54 $4.82 
Power and Lights.............. 3.99 3.03 

(pumping included ) 
SS ee eee eee eee 0.394 0.062 
Maintenance : 
IE ois <a wince tnedenes 0.578 0.281 
OS™ ee 0.379 0.216 
Buildings and Grounds........ 0.249 0.061 
SOE... 6 naw yoke oaks 0.345 0.121 


From these figures it was clear that the reduction in 
cost of treatment from $12.22 in 1933 to $9.08 in 1934 
was effected through salary and wage reduction, pri- 
marily, and the cutting down on the item of “supplies.’ 
As to the reduction in power costs Mr. Lybrook explained 
that this had been effected by making a change from 
automatic variable speed pump operation to fixed speed, 
with automatic start-stop operation, which allowed the 
pumps to operate at greater efficiency and with a 25 per 
cent reduction in power consumption. 

“North Carolina Laws Relating to Municipal 
Water Works and Sewerage Systems’—by 1. 5. 
Jounson, Professor of Civil Engineering, N. C. State 
College, Raleigh, N. C. 

Mr. Johnson analyzed the three recent laws put on 
the statute books of North Carolina that related to 
municipal water works and sewerage systems. For 
these, he said, W. M. Piatt had been largely responsible 
as Chairman of Legislative Committee of the two asso- 
ciations, (1) It was now legal for cities to operate 
sewerage systems as public utilities and charge a specific 
sewer rent, adequate to maintain the sewerage system 
on a self supporting basis. (2) Another law allowed 
for a consolidation of the water works and sewerage 
systems and the adjustment of water rates, to make both 
self supporting. It was not required that the service 
charge for sewerage be carried as a separate item in 
billing, but it was not legal in N. C. to hold water or 
sewerage bills as liens against the property and therefore 
must be collected as any other utility charge was. (3) 
Bonds to finance sewers and sewage treatment plants 
could now be issued as utility bonds and not charged 
against the cities debt limitations. 

Mr. Johnson said that under these new laws the city 
would, in reality, be charging for the use of the water 
and also for the cost of re-cleansing it. To take care 
of the industrial sewage situation, the law provides a 
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method whereby the municipality can assess special 
charges against the manufacturer for handling his 
wastes. He regretted that a fourth law, aimed at pro- 
tecting the Water Department reserve or surplus income 
against bleeding for transfer to the general tax fund, 
had failed to pass. 

“Does Beautification of Sewage Treatment Works 
Pay ?”—by M. W. Tatvock, Supt. of Sewage Treatment 
Works, Dayton, Ohio. 

Mr. Tatlock, in a most effective presentation supple- 
mented with lantern slides, brought to the association 
Dayton’s story of its effective plan of sewage works 
beautification and development of a park area and recrea- 
tional grounds adjacent to the plant. Good-will and civic- 
pride had been the reward. The 18 hole golf course 
developed above the plant had been especially popular, 
two of the greens being within 1,000 feet of the plant. 
Tennis courts, a baseball field and picnic grounds were 
other developments. In the latter, 9 fish and lily ponds 
in series had been created for their added beauty. On 
the other side of the plant was the 160 acre farm op- 
erated by the sewerage utility at a profit. The plant 
proper had been attractively designed, employing tile 
roofed Spanish architecture which was now partially 
vine covered and surrounded by graceful Lombardy 
poplars and elms. From the offices, across the patio of 
the administration building with its central fountain, 
could be frequently seen a pastoral scene consisting of 
the farm’s flock of sheep grazing the lawn to make a 
profit in wool and lambs and less labor and wear and 
tear on the motorized lawn -mowers. On the plant 
grounds effective plantings of flowering bulbs and ever- 
greens added attraction. 

Mr. Tatlock stressed the well supported fact that it 
took a lot of odor to brand a beautified sewage plant as 
a “stench factory”; and, in general, plants smelled about 
as bad as they looked to the lay visitor and neighbors. 
Further, he had found that the stigma of being a “sewer 
plant operator’’ was removed when a plant was appealing 
to the eye and was maintained in keeping with its sur- 
roundings. They, in Dayton, could say that beautifica- 
tion paid! 

M. F. Trice, after complimenting Mr. Tatlock, com- 
mented that not only had North Carolina municipalities 
been sued before providing sewage treatment but also 
afterward. He suggested that there might be something 
to say for sewage works beautification as an influence 
on juries, called upon to visit such plants, when deciding 
the extent to which the plaintiffs had or had not been 
damaged as the result of, or in spite of, the operation 
of the treatment works. 


The Industrial Waste Problem at Durham 


Prior to the visit to Durham’s new Activated Sludge 
Plant, D. M. Williams, Assistant Supt. of Utilities at 
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Durham, commented on the unique power generation 
situation wherein the sewage plant actually, at times, dis- 
posed of a surplus of power over the city owned power 
line. He also stressed the value of the practice, during 
the past summer, of shredding and dumping the wettest 
of the city’s garbage into sewers for disposal, the pro- 
cedure being in large part responsible for the development 
of the surplus power by the gas engines. He explained 
that it had been necessary to require the local textile 
mills, which had overloaded the plant, to provide a 
degree of preliminary treatment of their wastes before 
discharging to the municipal sewer. The extent of the 
industrial loading, without some preliminary treatment, 
could be appreciated when it was realized that 35 per 
cent of the water supply went to 5 industrial plants. 
Partial treatment and regulated discharge to secure uni- 
formity of quantity and quality of waste was going far 
to solve the problem. 

“Activities and Plans of the N. C. Division of 
Water Resources” — THEODORE S. JoHNson, Chief 
Engr., State Department of Conservation and Develop- 
ment, Raleigh, N. C. 

Mr. Johnson briefly reviewed the work and services 
of his department which were of interest to water works 
and sewerage operators. Amongst these were the many 
hydrologic studies on N. C. streams in connection with 
future water supply or power developments. Published 
maps and stream flow statistics of value were available 
to show potential developments of N. C. water resources 
and more were planned or under way. Stream gaging, 
evaporation and ground-water studies were the most 
important in the water supply field—90 gaging stations 
now being maintained. Another phase of the work, now 
receiving more attention, was the study of pollution of 
N. C. streams, the need for sewage or industrial waste 
treatment at certain points, and to what degree. Mr. 
Johnson invited the cooperation of engineers and opera- 
tors and offered as much. 


Electrical Grounding and Water Pipes 


A considerable period was devoted to the question of 
the ill effects to pipes, meters or mains and hazards 
created by grounding the neutral electric wires to house- 
hold water piping. Secretary M. F. Trice opened the 
subject by reviewing history, wherein grounding on 
water piping had at one time been sanctioned by 
A.W.W.A. provided an insulating joint be installed in 
the service line. Since present day and proposed future 
methods of grounding to water pipes. had been recently 
thought to be injurious, destructive or dangerous, 
A.W.W.A. had recently gone on record as objecting to 
any form of grounding to water pipes. 

Dewey W. Jounson, Asst. Engr., Cast Iron Pipe 
Research Assn., Chicago, Ill., presented a carefully pre- 
pared and well grounded discussion of the question of 
grounding. In his investigations no serious hazards to 
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water utility employees had been uncovered. He said 
that grounding D.C. current to water pipes would be 
destructive but not so in the case of A.C. systems: For 
example, the ground from a radio set (pulling about 75 
watts) would leak only 1 to 2 milli-amperes, unless very 
near the broadcasting station, and telephone circuits 
were even less important. Mr. Johnson closed by saying 
that the survey made by him had given no justification 
for the alarm sounded against the official electrical code 
practice of grounding household appliances and the 
neutral wire to household plumbing. It was his opinion 
that present knowledge was not sufficient to require that 
such grounding as now practiced and specified in para- 
graph 909-F of the National Electric Code should be 
prohibited henceforth. 

C. E. Ruyne, Supt., Water and Light, Gastonia, 
N. C., gave a practical illustration to show that a sub- 
stitute ground through metallic rods or buried plates 
had not proved nearly as effective and, therefore, far less 
safe than the water pipe ground which he eventually had 
to go to in order to effectively ground a pumping station. 

A representative of a North Carolina electric utility 
said that no substitute for water pipe grounding had been 
as satisfactory and that a normal system would show no 
current flowing through the grounded neutral (3rd) 
wire of modern wiring unless something went wrong. 
Even though plates or rod ground be employed, leaking 
current would thereafter find its way to the nearest water 
pipe or main. 

R. V. Forp, Ford Meter Box Company, said that a 
recent questionnaire had revealed several shock cases 
and one death amongst water works employees changing 
meters or making repairs to service lines. 

D. M. WiLiiAmMs, Durham, said that he considered 
grounding of household appliances to water pipes to be 
.K. but warned that transformer and lightning arresters 
should be carefully controlled and watched. 

“Experiences in Water Purification at Durham”— 
by Wma. M. FRANKLIN, Sanitary Engineer, Water 
Works and Sewerage Department, Durham, N. C. 

Mr. Franklin in describing the two Durham filtration 
plants directed attention to the special design of filter 
bottoms and rate controllers. The false bottoms, de- 
signed by W. M. Piatt, involved the use of concrete 
slabs containing many small glass tubes set therein to 
serve as non-corrodable orifices. Taste and odor prob- 
lems had been more marked as result of a 40 m.g. raw 
water storage reservoir, requiring 3 or 4 applications of 
copper-sulphate each season—0.25 p.p.m. being the effec- 
tive dosage. Activated carbon, prechlorination, and, at 
times, permanganate had been used to aid in removal of 
manganese when in excess of 0.15 p.p.m. in the raw 
water. 

In coagulation, sludge return to the raw water was 
practiced during low turbidities by making use of a low 
head slow speed centrifugal. The practice of returning 
to the raw water 6 to 10 per cent of the coagulated had 





M. Swartz, Supt., Water Comm., Greeneville, N. C.; W. H. Hall, 
Duke Univ., Durham, N. C.; D. W. Johnson, Cast Iron Pipe 
Research Assn., Chicago, Ill. 
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W. H. Booker, Chief Engr., Dept. Health, Raleigh, N. C.; D. S. 
Abell, Asst. Engr., Dept. Health, Raleigh, N. C.; P. W. Frisk, 
American Enka Corp., Asheville, N. C. 


reduced the alum consumed by 10 per cent. What the 
benefits would be with high turbidities had not been de- 
termined but the scheme had more than paid for itself 
so far. To further assist coagulation and secure sludge 
stabilization between 1. and 1.5 p.p.m. of powdered 
carbon was being added to the raw water continuously 
at the point of prechlorination. To the finished water 
chlorine and ammonia (ratio 4 to 1) had been effective 
in eliminating complaints from red water and _ black 
water due to putrefaction in dead ends. To cleanse filter 
sand caustic soda treatment (1 lb. per square foot of 
filter area) had been effective. Manganese on the gravel 
had been removed with oxalic acid. 

In reply to a question, Mr. Franklin explained that the 
coagulating scheme involved recirculation of 6 to 10 per 
cent of the coagulated water through the mixing chamber, 
the pump taking from the mixing chamber outlet. There 
was no return of the sludge from the coagulation basin. 


“Experiences with Sport-forming Bacteria and 
High Concentration of Organic Matter”—by P. W. 
Frisk, Chemical Engr., American Enka Corp., Enka, 
. C. 

Mr. Frisk referred to the need of refined water treat- 
ment at Rayon production plants. To avoid raising the 
hardness, caustic soda had been substituted for lime in 
coagulation and pH adjustments. In addition to pre- 
chlorination, permanganate treatment (0.6 to 0.7 p.p.m.) 
was frequently required to insure a low organic and a 
manganese free water. To control algae, ammonia and 
chlorine (ratio 1 to 3) was added at a narrow point in 
the raw-water reservoir and residual chlorine had thereby 
been maintained over the reservoir area extending % 
mile above the filter intake. 

Mr. Frisk told of experiences during the past summer 
with a foamy like gelatinous substance in the basins and 
filters which cut 40 to 60 hour filter runs to 8 hours. 
Examination proved the trouble to be due to spore-form- 
ing organisms identified as cellus substle. To clean filter 
sand, coated with organic matter and manganese, they 
had employed a 5 per cent caustic solution drawn down 
into the sand bed and allowed to stand 24 hours. Less 
than that strength had been too slow acting. The soak 
was followed by 3 hard washings. To sterilize filter beds 
a hypochlorite solution (30 p.p.m. chlorine) was run 
into the drained bed, allowed to stand 12 hrs. and re- 
moved by washing. 


“Experiments on Depth-of Filter Bed and Effective 
Size of Sand”—by Dr. MerepitH Tuompson, Asst. 
Engr., State Dept. of Health, Raleigh, N. C. 

Dr. Thompson reported on the results of studies in- 
volving experimental filters (2 inch glass tubes) with 
eight filter sands, varying from 0.17 to 1.3 mm. effective 
size and in depths varying from 18 to 48 inches. The 
findings from 36 runs had been correlated with practical 
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operating results secured in the plant filters handling the 
same water. 

Average length of filter runs, based on reaching 8 ft. 
head loss, or the passage of 0.5 p.p.m. turbidity by coarser 
sands, had been the following—(0.17 E.S. = 6 hrs.) 
(0.35 E.S. = 28 hrs.) (0.55 E.S. = 48 hrs.) (0.73 E.S. 
= 90 hrs.). With properly prepared water an 18 inch 
deep bed of 0.73 E.S. sand had produced entirely satis- 
factory results and the bed penetration by flock had been 
only 8 inches. Results from this coarse shallow filter 
had equalled those from the 30 inch beds of 0.35 m.m. 
sand and had washed more freely and given runs almost 
four times as long. In studying washing rates, a bed 
expansion of 40 per cent had been overall the most effec- 
tive rate. Dr. Thompson said that taking all results into 
consideration coarser sands (up to 0.73 E.S.) were indi- 
cated as preferable to the generally accepted finer grades ; 
depth of beds greater than 18 inches was apparently a 
non-essential in properly designed and operated plants. 





Open Forum 


(Chairman Elect, C. E. Rnyne—Presiding ) 
The “Open Forum” session involving a dialogue type 
of discussion of operating and maintenance topics was 
opened with: 


“The Use of Inhibitors in Acid Solutions for Clean- 
ing Corroded and Choked Pipes”—by A. R. HoLtette, 
City Engr., Chapel Hill, N. C. 

Mr. Hollette presented a review of published experi- 
ences with the use of acids of cleaning rust-choked piping, 
with the aid of organic inhibitors added to the acid to 
preclude destructive action by the acid on the clean metal 
of the pipe while doing its work of loosening and remov- 
ing the rust or dissolving encrustations. Several in- 
stances had been reported wherein costly replacement of 
piping in large buildings had been avoided by acid cleans- 
ing involving the use of commercial inhibitors. F. N. 
Speller and associates had recorded (Proc. Am. Inst. 
Chem. Engrs. for 1927; p. 165) the cleaning of piping 
in a 35 story office building by filling a section of piping 
with inhibited hot muriatic acid, draining and flushing 
after a 5 hr. contact period. The work was done gradu- 
ally by systematic planning and operations during week 
ends. More recently, Abrams and Wagner had reported 
(WaTER WorKS AND SEWERAGE, May 1935; p. 192) 
successful application of 14 per cent muriatic acid to 
which 3 per cent, by volume, of a commercial colloidal 
inhibitor had been added. The solution was pumped to 
the upper stories and sections of the piping were filled, 
allowed to stand eight hours, emptied and flushed. 
Attempts to use a scheme of recirculation of the solution 
by pumping had failed because of serious clogging at 
restricted points by the quickly loosened scale and rust. 





A. R. Hollette, City 
Engr., Chapel Hill, 


J. C. Martin, Supt., 
Water and Sewerage, 
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The cost of cleaning 2,800 ft. of piping (14 to 4 inch) 
had been $20.00 for acid and inhibitor and $870 for 
labor, etc., compared with the estimated cost of $8,500 
for renewing the pipe system. 


Forum Topics 
(M. F. Trice, Leader) 


Prechlorination Effects— 


Asked to discuss the action of prechlorination on filter 
beds, L. L. Hedgepeth stated that the reduction in mud- 
balls, and the generally cleaner sand resulting, was with- 
out much question the result of destruction of living 
filamentous growths which acted as a floc and mud 
binder to agglomerate the fine sand, creating bed shrink- 
age and ineffective washing. 

L. H. ENstow, said that he concurred in Hedgepeth’s 
explanation, likening the chlorination effect to that of 
the blow-torch used by painters to granulate adhesive 
paint films for easy removal with a wire brush or putty- 
knife. In addition, the stopping of multiplication of 
bacteria in the filter beds was an important factor. 


Manganese Removal from Sand— 

There seemed to be a difference of opinion concerning 
the most effective method of cleaning filter sand coated 
with manganese bearing depositions. In sdme instances 
caustic soda had been found effective and acid or heavy 
chlorination in others. In the discussion it came out 


that deposits from manganese bearing ground waters,, 
. . . , 
low in organic matter, were largely mineral and there- 


fore more readily removed by acid or strong solutions of 
chlorine. Where the manganese was deposited along 
with considerable organic matter (surface supplies prin- 
cipally ) caustic soda had proved effective. 


Manganese Interference— 


To overcome errors in the residual chiorine test, 
created by the presence of manganese, the most depend- 
able procedure seemed to be that of removing the 
manganese from the sample, prior to testing, by precipi- 
tation according to the method of Scott (WATER WorkKS 
AND SEWERAGE, March 1935, p. 58). An approximate 
indication of the extent of the manganese error could 
be had after dissipating the chlorine and chloramine by 
boiling the sample 5 minutes and cooling before making 
the chlorine test. 


Main Flushing Practices— 


In this discussion, flushing every 30 days seemed suff- 
cient. As reported by M. Schwartz of Greenville, N. C., 
a more frequent flushing was necessary whenever the 
water temperature reached 85 deg. F. On dead ends 15 
minute flushing was required for the hydrant discharge 
to clear up. 

Treating the water to reduce corrosion and bacterial 
multiplication in dead ends seemed to be the best solution 
for most dead end troubles and eliminated the need for 
frequent flushings during warm weather. 


Sewer Flushing Practice— 


The opinion. seemed to be that automatic flush tanks 
on sewers were obsolete, wasteful and non-dependable 
appurtenances. A. O. True (Greensboro) said that a 
survey had disclosed that most of them were not func- 
tioning, were out of order or Jeaking badly. H. E. Beck- 
with (Pitometer Co.) reported findings during Pitometer 
water-waste surveys which had resulted in the discon- 
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t.nuance of these notorious water wastes, in favor of the 
more certain and economical routine hose flushing pro- 
gram. C. E. Rhyne (Gastonia) reported that his experi- 
ence checked with those reported and in consequence 17 
flush tanks had been shut off. 


Hawley Biological Film a Hi-Light 


The remarkable film, picturing the habits of miero- 
scopic aquatic animals and plants, made by Major John 
B. Hawley, Cons. Eng., Fort Worth, Tex., which created 
so much interest when shown by the Major before the 
Convention of A.W.W.A. at Cincinnati, was loaned the 
N. C. Section for showing at the meeting. (Any water 
works or sewerage association, or Section of A.W.W.A. 
which has not availed itself of this outstanding film for 
its meetings will find its showing a high-light on any 
program.—Ed. ) 

The movie made by the Chicago Health Department, 
to picture hazards created by cross-connections between 
water piping systems and plumbing fixtures or sewer 
lines in buildings, was shown by D. S. Abell, Assistant 
Engineer, N. C. Department of Health, who explained 
the cause of the dysentery outbreak in Chicago and cor- 
rective measures being applied as a result. 


7 
Jesse W. Roberts Dies 


We have just learned of the sudden death of Jesse 
W. Roberts, President, Roberts Filter Manufacturing 
Company, Darby, Pa., who died after a brief illness, 
on November 7th. 


Mr. Roberts grew up with the company which was 
organized by his father, Charles V. Roberts, as a com- 
pany manufacturing household faucet filters. From 
this beginning the business was expanded to the produc- 
tion of pressure and gravity type filters for industrial 
and municipal use. Today Roberts’ filters and filter 
plant equipment are known the world over. It is be- 
lieved to be the oldest American filter manufacturing 
firm in business today. 


We regret that more of Mr. Roberts’ achievements 
and his life history cannot be gotten into this issue now 
ready for press. He was about 50 years old, and leaves 
a widow and three sons. 


v 


Association Meetings Scheduled: 


Dec. 19—New England Water Works Association. (Month- 
ly Meeting.) Hotel Statler, Boston, Mass. Secy., Frank J. 
Gifford, Statler Bldg., Boston, Mass. 

Dec. 27—New York Section, A. W. W. A. (Mid-Winter 
Meeting.) Hotel New Yorker, New York City. Secy., R. K. 
Blanchard, Neptune Meter Company, 50 West 50th St., New 
York City. 

Jan. 15, 1936—New York State Sewage Works Association. 
(8th Annual Meeting.) Hotel Astor, New York City. Secy., 
A. S. Bedell, State Department of Health, Albany, N. Y. 

March 23-25, 1936—Kentucky-Tennessee Section. Lexing- 
ton, Ky. Secy., F. C. Dugan, State Board of Health, 532 W. 
Main Street, Louisville, Ky. 

April 1-3—Canadian Section, A. W. W. A. 
vention.) Royal Connaught Hotel, Hamilton, 
Treas., A. E. Berry, Department of Health, 
Buildings, Toronto, Ont. 

Aprl 7-9—Indiana Section, A. W. W. A. Purdue Uni- 
versity, Lafayette, Ind. Secy.-Treas., John A. Bruhn, In- 
dianapolis Water Co., Monument Circle, Indianapolis, Ind. 


(Annual Con- 
Ont. Secy.- 
Parliament 





June 8-12—American Water Works Association. (An- 
nual Convention.) Biltmore Hotel, Los Angeles, Cali- 
fornia. Secy., B. C. Little, 29 West 39th St., New York 
City. 
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EDITORIAL 


Operator Licensing 


N the November issue of WATER WorkKS AND SEW- 
| ERAGE, as in previous issues, there have appeared 

discussions on this page dealing with the security 
of operators of municipal utility systems and the bet- 
terment of their social and economic status. One ave- 
nue of approach to the attainment of enhanced security 
of position and commensurate compensation appeared 
to us to be through an operator licensing system, in 
somie form, which would automatically distinguish the 
officially certified operator from the job-holding ap- 
pointee. Another way of expressing this point of view 
is to say, that management of municipal utilities would 
be maintained on a “business like efficient basis should 
the elected municipal official come into office to find that 
the operating heads and their principal subordinates 
were “certified” employes; and, not subject to replace- 
ment by other than equally qualified men who enjoy the 
stamp of certification, viz., the requisite qualifications 
which the award of the official operator’s license denotes. 


There seem to be two major objections to the licens- 
ing system: The engineer or chemist who feels himself 
in a professional status does not like the idea that he 
is to become a licensed operator and particularly does 
he object to the thought of being subjected to a regula- 
tion involving the necessity of a periodic renewal of his 
license. Still other operators fear the possibility of 
having difficulty in passing the examination and other 
requirements imposed by the certifying authority. They 
fear the stigma of possible failure and likelihood of 
loss of job as the result. Still others are so lacking in 
ambition, or just so plain lazy, that they wish to avoid 
the preparation and efforts entailed in connection with 
preparation for the examination. To avoid whatever 
may be the undesirable features of a system of enforced 
licensing, voluntary operator licensing systems have been 
introduced in a few states. notably Texas and Georgia, 
in conjunction with operator short schools, while other 
states are proposing to follow the same scheme. 

In this issue we present an article by Edward 5S. 
Hopkins, dealing with the subject of “Short Schools 
and Licensing,” in which he, as an operator, seés much 
of value in short-schools for operators, but argues vig- 
orously against the system of operator licensing for 
municipal as well as privately owned utility employes. 
His argument is that the professional status of the 
trained operator is lowered when he is required to op- 
erate under a license. He believes that licensing regu- 
lations cannot be drawn so as to be uniformly and 
equitably applied and, therefore, licensing of a legal! 
nature cannot be made practicable. Instead of manda- 
tory licensing by state authorities or licensing boards he 
recommends that an attempt be made to educate local 
municipal appointing authorities “to a realization of the 
fundamental sciences involved, with the resultant ap- 
preciation of adequately trained professional personnel.” 

This program Mr. Hopkins considers to be “a task 
for sanitary engineering bureaus of state health depart- 
ments, technical societies and associations.” At another 
point Mr. Hopkins states that, based on evidence at 
hand, he is forced to conclude that “the necessity for 
licensing of operators has not been proven.” Further, 
that the argument that licensing of operators is pri- 
marily aimed at the protection of the public health is 
a weak one, because state health authorities have, or 
could have, power to control plant personnel by pre- 
ferring charges against incompetent and inefficient op- 


erators and, with due proof, detiiand of loca! authorities 
their replacement with approved operators. 

We agree that Mr. Hopkins’ suiggéstion that, i the 
long run, thé most desirable means ‘of raising the status 
of muni€ipal utility managers and operators, and in- 
suring their security against political interference, is 
through the method of education. But, we believe this 
method to be far too idealistic and impractical as a 
corrective of early or universal benefit. To anyone who 
has been connected with sanitary engineering work of 
state health departments, it does not:have to be said 
that educational efforts in “City Hall” is at best a 
tedious process; and, by the time the course has been 
completed a new crop ‘of “freshmen” have come into 
office. Particularly is this true of the small towtis, 
where the task of selling the authority on the néed of 
employing trained operators, at adequate compensation, 
is especially difficult. To the run and file of elected 
municipal officials, frequently too busy with other duties 
to be reached through educational procedure, notifica- 
tion from the certifying or enforcement authority, to the 
following effect is stated in easily understood language— 
with, or without, educational effort. 

“Mr. Smith, who has been recently replaced by a new appointee 
as your superintendent of water, is a legally licensed operator. In- 
asmuch as the new appointee has not qualified for the position 
as required by law, it will be necessary to reinstate Mr. Smith 
promptly. If his employment is to be terminated he must be re- 
instated at least until a qualified (certified) operator can be se- 
cured to replace him. On this point the Operator Licensing Act 
of this state is clear and we have no other recourse than to enforce 
it for the protection of the public health and, incidentally, for the 
protection of the public health and incidentally for the protectioti 
of the interest and properties of municipalities and their citizens.” 

Some of our most valued citizens were, as boys, 
forced to “take an education” and it is with the sate 
idea that education of municipal authorities may best 
and most promptly be secured through operator licensing 
acts. What education alone might ‘do for the sons and 
grandsons of tomorrow, licensing acts can accomplish 
for the fathers of today. 

A genuine growth of interest in the possibilities of 
operator licensing has been shown as evidenced by the 
growing interest in the voluntary licensing system. As 
a starting procedure, voluntary licensing will disclose 
the most satisfactory elements, to be retained, and: the 
undesirable features to be corrected. This seems to be 
a practical and sound method of testing and perfecting 
a system that will prove most satisfactory in meeting 
sectional requirements and avoid possible conflicts with 
existing laws. Once the ice is broken, operators find 
the benefits, lose their fears and realize that licensing, 
registration, certification, mean one and the same thing 
in the final analysis, the evolution of licensing acts will 
be quickened. We lean a bit toward the term rec ertified 
Operator” or “Registered Operator,” but, after all, the 
protection against politica! interference is the important 
element of the licensing act regardless of terminology 
and titles of those certified. 

He who has attempted to educate a corn-eating mule 

like oats, or break a dog from sucking eggs, will 
appreciate the formidableness of the “task” that Mr. 
Hopkins would assign state sanitary engineers and asso- 
ciation officials as a means of protecting operators 
against the political spoils system through education and 
health department actions. We still believe in the value 
of some legislated form of protection of operating heads 
and principal assistants of water works and sewerage 
systems which, in turn, protects the interests of the 
public at large. 
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NEW EQUIPMENT 
AND LITERATURE 


Simplex Trench Braces 


The improved “Simplex” Trench and 
Sewer Braces announced by Templeton, 
Kenly & Co. of Chicago (jack and brace 
manufacturers since 1899), are now con- 
structed throughout of steel drop forgings 


having two seats, either of which may 
be used for the closure, with or against 
the direction of water flow. The new 
valve may be assembled as a Venturi type 
or with standard size case to take a plug- 
rotar with openings the full diameter of 





to insure practical and economical brac- the main. It comes equipped with a 
hand wheel (see cut) 
Length of Pipe j fc H 
J or manual operation 
C Required I 





Overall Length 


and a piston for hy- 
draulic operation (with 
pilot for automatic 
control); or it may 
be electrically operated 
by motor. Timing of 
opening and closing is 
simply adjustable and 
all controls may be 
tested, adjusted or dis- 





I B 


ing with a high safety factor. Ball and 
socket joints at each end (see cut) make 
for quick easy adjustment and tight grip 
at all angles. This improved “Simplex” 
brace becomes an all use brace merely 
by substituting one length of the inde- 
structible pipe for another. The 
new brace is being offered by the manu- 
facturer at prices no higher than those 
of the old type malleable iron grace. For 
descriptive literature and prices, address 
Templeton, Kenly Co. (W. W. S. Dept.), 
1020 S. Central Ave., Chicago, IIl. 


v 
Improved Ross Plug Valve 
Ross Valve Manufacturing Company of 
Troy, N. Y., well known specialty and 
automatic valve manufacturers since 1879, 
have recently announced the improved 
“Trojan” Dual Seated Throat Valve. As 
implied in the name it is a throat valve 


steel 








Ross Valve 


Closed | 
Simplex Trench Brace 


mantled without inter- 
ruption of flow. These 
valves come with C. I. 
body, with seats and moving parts of 
bronze or other corrosion proof materials. 


These improved free-flow plug type 
double seated valves were designed to 
serve as minimum head loss valves for 


conduits or free discharge lines, or as an 
automatic valve to serve as check valves 
or altitude valves. 

For illustrated descriptive catalog ask 
for Bul. No. 35-A. Address Ross Valve 
Manufacturing Co., Troy, N. Y. 


"Birm," an lron Removing Mineral by 
Burgess 

3urgess Laboratories, Inc. (En- 

gineers) of Madison, Wis., have per- 

fected a novel material which removes 

iron from waters passing through a bed 


C. FE. 


of the mineral. The name “BIRM” is 
coined from the first letters of the full 
name, Burgess Iron Removing Mineral. 





“Birm” 


Distinguished by its catalytic surfaces 
BIRM is in appearance like coarse filter 
sand, but weighs only 60 Ibs. to the cubic 
foot. It functions to convert soluble iron 
into deposited ferric hydrate through sur- 
face contact. The product is adaptable 
to use in closed pressure type filter units 
or open gravity units at rate of 3 to 5 
g.p.m./sq. ft. and is backwashed at rates 
of 12 to 15 gal. sq. ft. min. One of the 
principal claims of the manufacturers is 
“automatic and complete iron removal 
without addition of chemicals,” backed by 
demonstrated performance. 


For additional information on “BIR 
address Burgess Laboratories, Inc. (Wa. 
ter Treatment Div.), Madison, Wis, 

v 
Crane Appoints Simmons Advertising 
Manager 

Crane Company, Chicago, announces the 
appointment of H. H. Simmons as Aq. 
vertising Manager. 

Mr. Simmons for the past nine years 











H. H. Simmons 


has been associated with Russell T. Gray, 
Inc., Chicago advertising agency, of which 
he has been vice president and account 
executive. To his new position he takes 
a broad training in advertising, particu- 
larly in the industrial and trade paper 
fields. 


v 
Henry W. Foulds Made Vice-President 
in Charge of Permutit Company 
Sales 


Mr. Henry W. 
Foulds has re- 
cently been elect- 
ed vice-president 
of The Permutit 
Company. He 
will correlate and 
direct all sales, 
sales - promotion 
and advertising 
of the company 
in the expansion 
under way. 


Mr. Foulds, a 
graduate chemi- 
cal engineer, 
with twenty years’ experience in selling, 
was formerly vice-president in charge of 
distribution of a well-known line of re- 
frigerators and was. also  vice-presi- 
dent of a pump manufacturing company. 

Assisting Mr. Foulds will be L. S. 
Ferguson, manager of industrial sales; 
O. P. Harris, manager of domestic sales, 
H. H. Wilkinson, advertising manager. 

This announcement comes from the of- 
fice of W. Spenser Robertson, president 
of Permutit Co. 





Henry W. Foulds 
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Water Works and Sewerage 


(NII INTERNATIONAL 


Equipment — of Every Type and Size 
—for Every Requirement of 
— Modern Water Purification 


Aerators a 
Chemical Feeders 
Chemical Proportioners 
Directional Flow Controllers 
Filter Plant Gauges 
Flow indicators 
Gravity & Pressure Filters 
Hydrodarco Purifiers 
Level Controllers 
Lime Siakers 
Operating Tables 
Recarbonating Equipment 
Rate of Flow Controllers 
Sampling Tables 
Underdrain Systems 
Venturi Tubes and Meters 
Water Softeners 





The Infilco Equipped Water Purification Plant Centralizes 
Equipment Responsibility and Assures Coordinated Results 


international Filter Co. 
S39 East Van Buren Street, Chicago 


CFI) INTERNATIONAL. 











POINTS! 


@ No obstruction in 
water way. @ 
working parts easily 
removed. @ Drains 
from the bottom. @ Eliminates 
surges and water hammer. 


e@ Breaks above ground in case of 
accident. @ Can be replaced 


without digging. ©@ Beau- 
tiful outside symmetry. 


TheLUDLOW VALVE MFG. CO, 


TROY, NEW YORK 








Please mention WaTER WorKS AND SEWERAGE—it helps. 











CURVES... 
with STRAIGHT Pipe 


The above curve is made with straight sections 
of plain-end pipe and standard Dresser Cou- 
plings, and illustrates an important advantage 
of the Dresser joint—its flexibility. @ Each 
pipe section entering a Dresser joint can be 
deflected laterally or vertically for curves, 
grades, trench irregularities, etc., without in- 
jury to the coupling or without affecting its 
permanent tightness in any way. @ This fea- 
ture of flexibility is but one of five major ad- 
vantages offered by Dresser Couplings. Use 
this modern method of connecting pipe on 
your next job. It has the approval of three 
generations of ‘pipe-line builders. 


S. R. DRESSER MANUFACTURING CO. 
BRADFORD, PA. 


In Canada: DRESSER MANUFACTURNIG CO., LIMITED 
32 Front Street, West, Toronto, Ontario 
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Alvord, Burdick & 


Howson 

Engineers 

John W. Alvord, Charles B. 
Burdick, Louis R. Howson, 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building, Chi- 
cago. 


Chester, Laboon, Campbell, 
Davis & Bankson 


Engineers 

Water Supply, Water Treat- 
ment, Sewerage, Sewage 
Disposal, Garbage and Waste 


Disposal, Valuations and 
Operation. ; 

717 Liberty Ave., Pittsburgh, 
Pa. 








Black & Veatch 


Consulting Engineers 

Sewerage, Sewage Disposal, 

Water Supply, Water Puri- 

fication, Electric Lighting, 

Power Plants, Valuations, 

Special Investigations, Re— 

ports and Laboratory. 

E. B. Black, N. T. Veatch, 
Jr. 

Mutual Blidg., 

Kansas City, Mo. 





Burns & McDonnell 


Engineering Co. 
McDonnell—Smith-—Baldwin- 
Lambert-Timanus 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations. 

Kansas City. Mo., 107 W. 
Linwood Blvd. 

Albany, New York 

11 No. Pearl St. 

Cincinnati, O. 
Transportation Bldg. 


Chicago Testing Labora- 


tory, Inc. 
and affiliated 
Chicago Paving Laboratory, 
Inc. 
Consulting and Inspecting 
Engineers 
Hugh W. Skidmore 
Gene Abson 
Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
search, Investigation and 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 







Nicholas S. Hill, Jr. 


Consulting Engineer 

Water Supply, Sewage Dis-— 
posal, Hydraulic Develop— 
ments, Reports, Investiga-— 
tions, Valuations, Rates, 
Design, Construction, Opera— 
tion, Management, Chemical 
and Biological Laboratories. 
112 East 19th St., New York. 


Potter, Alexander, C. E, 
Hydraulic Engineer and 
Sanitary Expert 
Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 
50 Church St., New York. 








Morris Knowles, Inc. 


Engineers 

Water Supply and Purifica-— 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 
Pittsburgh, Pa. 


Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 














Fuller & McClintock 


Engineers 
F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 
Ernest W. Whitlock 
H. K. Gatley 
Sewage Treatment, Sewers, 
Waterworks, Water Purifi- 
cation, Drainage, Waste Dis— 
posal, Valuations. 
11 Park Place, New York 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 








Malcolm Pirnie 


Engineer 

Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation. 
Valuation and Rates. 

25 : 43rd St., New York, 


Whitman & Howard 


Harry W. Clark 

Associate Engineers 

(Est. 1869—Inc. 1924) 
Channing Howard 

Paul F. Howard 

Walter A. Janvrin 

C. Roger Pearson 

Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investiga- 
tions, Reports, Designs, Su- 
pervision, Valuations. 

89 Broad St., Boston, Mass. 








P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 











CAN WE HELP YOU? 


On other pages in this issue you will find 
described new and improved equipment, etc., 
as well as reviews of recent trade literature 
received by us. By requesting the literature 
described you will be able to keep your catalog 
file complete and up to date. 


To our readers desiring additional help or 
information we will be glad to assist you in 
securing more complete information or data 
on any equipment or product you need. Use 
the convenient blank below — No cost or 


obligation. 





WATER WORKS & SEWERAGE 
155 East 44th Street, New York, N. Y. 


Gentlemen:— 


We are interested in the following items and would appreciate your assistance in securing more 


complete information. 


es 





Do you mention Water WorRKsS AND SEWERAGE? Please do. 
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Indicating 
Recording 

Totalizing 

“ Meter Register 
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Venturi Type Meters 
Effluent 
Filteration Plant Gauges 


Water Works Specialties 
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SIMPLEX 
















Controllers 


WRITE FOR 
BULLETINS 








SIMPLEX VALVE & METER CO. 
= 6743 Upland Street 
Philadelphia, Pa. 




















$3.50 




















BELLEVUE STRATFORD 


CLAUDE H. BENNETT, General Manager 


In the heart of 
Philadelphia... 
socially, com- 
mercially and 
geographically. 


Rates begin at 


Booking Offices 
New York: 11 W. 42nd St. 
Longacre 5-4500 


Pittsburgh: Standard Life Bldg. 
Court 1488 














4 






era’ 


NATAL AA 


eet 


aS 6S ERI? ee 










S eee Bow va ee 


SABBin RR. 
WSS SSSA Ea 


NAVATSVS SSRN S 








sats 
waa ete 


AVR EL Le 


- 








When writing to advertisers please mention WATER WorKs AND SEWERAGE—Thank you. 
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Section of Pennsylvania 
Railroad Tunnel Under the 
East River, New York City, 
being waterproofed with— 






TTT TTT TA TTT 


HUOUUUUUULUNNNUNNAN 


Use Sika to stop the inflow of water through 
dams, walls of pump houses, man-holes, filter 
beds, sewage tunnels, etc. Sika mixed with 
portland cement is easily applied by hand and 
will successfully seal off infiltration from under- 
ground streams even under pressure. 


MT 






Write us about your problems. 


Sika, Inc. 


1943 Grand Central Terminal, New York City 


Si HLUIUULUNUUOLUUVOAEUOUHRNUUOOAOLUUON ARADO 
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ite 


Pw 
a w aN. 








Fully Automatic 
ZEOLITE WATER SOFTENER 


This is a photograph of the Permutit fully automatic 
water softener installed at Elmore, Ohio. It softens 
the entire municipal supply. Such plants offer a number 
of advantages: small space requirements, uninterrupted 
service, minimum of attendance, absence of sludge dis- 
posal problems. Write for your free copy of the leaflet 
“Pressure Zeolite Water Softening at Elmore, Ohio.” 
The Permutit Company, 330 W. 42nd St., New York, 
N. Y. World’s largest manufacturer of Water Condi- 
tioning Equipment. 


ir Permutit 
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*” U. S. Government Orders 18 
CHLOR-O-FEEDERS 


Injec- 

tion to For New England 
t @ 

Line CCC Camps 

a Hypochlorination is 

Hypo the modern, simple way 

Bottle 


of obtaining safe, ster- 
4 ilized water. 
Residual Chlorine Adjust. Cam 

Write for illustrated bulletin—address 


% PROPORTIONEERS % Inc. 


Associated with Builders Iron Foundry 
9 N. Codding Street Providence, R. I. 


ow 

















THE 


I 


WRITE FOR BOOKLET 
vl : 


YEARS 


Experience 
rr ATIONAL WATER MAIN CLEANING 


50 CHURGH ST. NEW YORK 
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ROBERTS 
FILTER MANUFACTURING Co. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri. 
fication and Sewage Treatment Plants. 


We contract for complete installation of me. 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems, 











ee 





ARROWHEAD 


GRATING and TREADS 


For Safety, Strength, 
Durability and Beauty. 


Catalog and quotations on request. 


Arrowhead Iron Works 
Kansas City, Mo. 








EVERSON Chlorinators 


' 
New type, remarkably low priced, all- 4 
Gas purpose Gas Chlorinators with metered Electric 


control and many new automatic safety features that 
permit accurate operation by anyone. Wide capacity 
range. 3 sizes. By far the most for the money on 
today’s market. Also, Chemical-feed Chlorinators and 
the EVERSON Electric Chlorinators that manufacture 
Sodium Hypochlorite or chlorine gas from ordinary 
salt and water. Write for bulletins and prices. 


EVERSON FILTER CO., 633 W. Lake St., CHICAGO, WU. S.A. 

















Use LAMOTTE EQUIPMENT /or 


PH Control-—-Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 








EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
7 Discharge. Capacity 1400 G.P.H. Weight 
8. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland Pl., Brooklyn 
CHICAGO: 3500 N. Long Ave. 
Catalog ‘‘T’’ Gives Full Data, Also Edson Hand and Power 
Pumps, Suction Hose and Pump Accessories 
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Chlorine and Ammonia 
Control Apparatus 


The Filclor Company 
59th Street & Woodland Avenue, Philadelphia, Pa, 














Room $950 Bath 


Restaurant 
Luncheon ....... 50c 
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59 WEST 464 STREET 
NEW YORK N.Y. 


RW.BERGMANN, MGR. 

















Yes—we would like you to mention WatTeR WorKS AND SEWERAGE. 
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An ideal meter mounting 
for basement water meters 
... saves fittings and coup- 
lings and provides an all- 
copper water way. 


WRITE FOR CATALOG. 








SEY’ WABASH, INDIANA,U.S.A. 





Better Built and 


Easier to Erect! 


COLUMBIAN BOLTED STEEL 
TANKS are ideal for water works 
systems because they are precision 
built of selected copper bearing steel 
for unlimited years of satisfactory 
service. Every section is formed, 
flanged and punched on enormous pre- 
cision machinery to fit perfectly— 
easier and quicker to erect. Can be 
enlarged any time or taken down and 
moved to another location. Any capac- 
ity; built to meet any specification. 
Columbian’s leadership guarantees you 
satisfaction. WRITE TODAY for full 
details and low prices. 


COLUMBIAN 


STEEL TANK CO. 


Kansas City, Mo., U, S. A. 
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FOR THOSE WHO PREFER IT above all other 
jointing compounds, we are still supplying 





the ingot form compound which makes quicker, tighter, more 
permanent joints in Bell and Spigot Water Mains. 
MINERALEAD’S advantages, plus others more recently devel- 
oped, can also be had in Tegul-MINERALEAI)* which reduces 
initial leakage by as much as 96%. Write for folder. 


The ATLAS MINERAL PRODUCTS COMPANY of Pa. 


Mertztown, Pennsylvania 


*4 Tegul product, produced under license from 
The Texas Gulf Sulphur Company 








The new *w HELLIGE TURBIDIMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 

Reads all turbidities down to zero- 
turbid water. 


Builetin No. 8000 contains detailed 
information. 


HELLIGE 


INCORPORATED 


3702 Northern Blvd., Long Island City, N. Y. 


















































: HEAVY ft TY 1 £ INCINERATION 
4 Coy) om 0 Lo) Up ed ah 
| DP aS a6 Om Mee CaS 

FOR THE 
DRYING AND INCINERATION 


of Sewerage Sludge and Screenings 


Send for Descriptive Literature 


Morse Boulger Destructor Co. 


202-W E. 44th Street New York, N. Y. 





pH SLIDE COMPARATORS 


With 
a 5 YEAR 
GUARANTEE 


This is a guarantee not car- 
tied by any other standards, 
whether liquid or artificial. 


All comparators are molded 
from Bakelite and work on the 
slide principle. 

Single Comparators $15.00. 
Water works set in wooden car- 
rying case, covering range of 
3 indicators, $40.00. Handbook, 
Modern pH and Chlorine Con- 
trol, free on request. 


W. A. TAYLOR & CO., Inc 


871 Linden Ave., Balto., Md. 


























Use PFT Equipment in Your 
Sewage Treatment Plant 


Latest Bulletins 


Write for 


PACIFIC FLUSH (JD TANK COMPANY 


Designers & Manufacturers @, of Sewerage and Sewage 


4241 44| 
AN Treatment Equipment res. . ae 
Chicago, Ill. Since 1893 New York, N. Y. 














When writing to advertisers please mention WATER WoRKs AND SEWERAGE—Thank you. 






LOCAL WORK for MORE LOCAL WORKERS 
OCAL labor is not only used for the laying but also for the 
manufacturing of Lock Joint Pressure Pipe, thus greatly re- 

lieving the local unemployment problem. 

Lock Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REIN FORCED CONCRETE PIPE 


SEWER ~= CULVER 
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POSITIONS WANTED 
This department has been started as a service 
to those in the Water Works and Sewerage 
Fields. We hope they will make use of it. The 
notices are inserted without charge. 





STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


"| Write for Catalog and Prices 
SOUTH BEND FOUNDRY Co. 
All Kinds of Gray Irom Castings SOUTH BEND, INDIANA 
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CIVIL ENGINEER: 1935 graduate of Cor- 
nell University, degree of C. E. Desires Complete and economical REPAIRS to your 
experience, salary or location immaterial. instrument regardless 
Age 22. Address R. W. M., % "Water instrument makers. 
Works and Sewerage, 155 East 44th St., request. Estimates free. Your instrument 





GRADUATE CHEMICAL ENGINEER — 
Twenty years’ experi re (i peration 
and design of water plants: reese CLEARING HOUSE FOR SALE OR RENT 
‘iated with large municipal plant, and 





during last eighteen months engaged in 


field test. 























operator chemist and bacteriologist, of 
small or medium sized plant, by young ¥ air compressors and similar equipment. 
man technically educated, industrious WARREN-KNIGHT co. 
and ambitious for plant betterment. Makers of Sterling Surveying Instruments. 
“leve res "id > > j 2 , te . 

Eleven years’ experience. May I have Headquarters for Field Equipment and W. I. DENNY 


the opportunity of communicating with ° 
veut Bédress 3. & Drafting Room Supplies 620 W. Lake St. Chicago, IIl. 


 € 
& Sewerage, 400 W. Madison St., Chicago. 186 North 12th Street 


>... Y Water Works 





P&H Trencher Model 10-30 





field research on water treatment. De- TRANSITS AND LEVELS P&H Trencher Model 15-36 
sires suitable connection in water puri- : 

fication field, or industry related there- Largest stock in UNITED STATES of, guar- Both in excellent condition for profitable 
to. Travel and acquaintanceship exten- anteed Rebuilt Transits and Levels for RENT ditching jobs. Ask for terms 

sive. Address J. D. F., “% Water Works (with purchase option) or for SALE (on easy Box 115, Water Works and Sewerage 
and Sewerage, 155 East 44th St., New payment plan if desired). Every instrument 400 W. Madison St. Chicago, Il. 
York City. repaired in our own factory. Sold subject to 

















of make—by expert 
Shipping container on 





New York City. deserves factory service. 
POSITION WANTED—As superintendent write for new descriptive list and rental WANTED 
filtration, chemist and bacteriologist, or schedule WWS-912. 


Air Compressors. Will purchase used 


Please advise us of your surplus. 





Philadelphia, Pa. 














FORCEFUL FACTS ON SEWAGE AERATION BY AIR DIFFUSION=No. 8 
























6 e * 
Diffused air activated sludge plants are 
50 e * 
: nuisance free and generally beautiful 
0 
2 HIS forceful fact is well demonstrated by the two The type of structures used plus the fact that large 
“ fine plants at Lancaster, Pa. illustrated. Besides areas are not required, permits the finest of building | 
meeting all the important requirements of effective- and landscape architecture. Public interest is thus | 
0 ness and economy, plants of this type readily become encouraged, which in turn arouses operating personnel | 
show places of a community. to highest efficiency—a most satisfactory cycle to engi- 


neers, city and state officials. 
Because odor, fly, and other nuisances do not exist at 


such plants they can be located in or adjacent to resi- Then—to secure the greatest efficiency and uniformity 
: dential sections. The cost of outfall sewers to the of air diffusion for this acceleration of a natural pro- 
plant site is thereby materially reduced. cess—use Aloxite Brand Diffusers. 





ALOXITE BRAND 
DIFFUSERS 














Lancaster, Pa. Sewage Treatment Plants. South Side Plant above. North Side Plant below. Chester, Laboon, Campbell, Davis and 
Bankson (formerly J. N. Chester Engineers) Pittsburgh, Pa., consulting Engineers. Aloxite Brand Diffuser Plates used exclusively. 





THE CARBORUNDUM COMPANY 









NIAGARA FALLS, N. Y. 


Sales Offices and Warehouses in New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati, Pittsburgh, Grand Rapids e 
( Carborundum and Aloxite are registered trade-marks of The Carborundum Company ) 
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- FAMOUS VICTIMS OF WATER- BORNE DISEASES } 


Lost TO HIS COUNTRY . 
PRINCE ALBERT 


@Y his untiring efforts as Sponsor of the Great Exhibition of 1851; as President 
? of the British Association for the Advancement of Science; as active patron 
the Society of Arts, “Albert the Good”, beloved Consort of Queen Victoria, 
jid much to direct the application of science and invention to the betterment 
if the everyday life of his adopted countrymen. 
Had chlorination then been known, he would have been one of its most 
\ rdent advocates...and his own untimely death from typhoid fever—a water- 
| orne disease—might well have been prevented. That the cost of chlorination 
| -one cent per person per year—is so slight as to make it readily available to 
I, would have been to him one of its biggest appeals. 
Dependable W &T Visible Vacuum Chlorinators contribute in no small mea- 
) ire to the ‘reliance Public Health authorities everywhere place in chlorination 
; protection against water-borne disease. To make your water supply safe 
» acide on Chlorination,—then call in W &T. 
W&T Visible Vacuum Chlorinators are described in Technical Publications 
| 8, 157 and 158—any or all of which will gladly be mailed for the asking. 


“The Only Safe Water Is A Sterilized Water” 


NALLACE. & TIERNAN CO., Inc. 


janufacturers of Chlorine and BNE. Vag Ammonia Control Apparatu: 
th Viv 
WARK, NEW JERSEY Branches in - Principal Cities...Main Factory, Belleville, N. J. 








